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ABSTRACT
Structure and Stratigraphy of the Antelope Mountain 
Quartzite, Klamath Mountains, Northern California
by
Robert C. Note
Dr. E. Timothy Wallin, Examination Committee Chair 
Professor o f  Geology 
University o f  Nevada, Las Vegas
Previously, the Antelope Mountain Quartzite has been interpreted as a nappe over 
the Duzel Phyllite, however, field mapping and regional data indicates it is a km-scale 
block in mélange, and that the Duzel Phyllite is thrust over it. The Antelope Mountain 
has been subjected to polyphase deformation including mid-Paleozoic thrust faulting 
responsible for an overturned anticline, high-angle normal faulting, and younger, 
previously unrecognized, Cretaceous high-angle normal faulting. The Antelope 
Mountain Quartzite contains a mappable stratigraphy including black chert, red argillite, 
and resistant quartzite beds that are used to document these younger extensional 
deformations.
East-west oriented high-angle normal 6ults with minor displacement are probably 
products of mid-Paleozoic forearc accommodation. These &ults are recognizable by 
offset o f both the thrust contact and chert marker beds in the Antelope Mountain 
Quartzite. North-south oriented high-angle fiiults occur throughout the study area.
ui
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Evidence for these faults includes offset o f the early high-angle faults, and repetition of 
resistant quartzite marker beds. These later normal faults cut Middle Albian 
conglomerate in the southern part o f the field area, and are overlapped by Coniacian to 
Maastrichtian sandstone o f the Hombrook Formation, thus tightly bracketing deformation 
to the mid- to Late Cretaceous. This deformation provides an ancient example o f intra­
arc extension expressed solely in the pre-extensional metasedimentary rocks, rather than 
in the syn-extensional igneous rocks themselves. Cretaceous crustal extension, along 
with Cenozoic erosion appears to be responsible for much o f  the present-day topography.
IV
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CHAPTER 1
INTRODUCTION
Forward
The origin o f terranes in the eastern Klamath Mountains is currently being 
investigated, and it remains unclear whether they are parautochthonous or exotic relative 
to the Paleozoic United States. This study is part of a larger effort to determine the origin 
and emplacement history o f the Yreka terrane.
The purpose o f this thesis is to document the structure and stratigraphy o f  the 
northeastern part of the Yreka terrane in the eastern Klamath Mountains o f northern 
California. This northeastern part o f the Yreka terrane contains a rock unit called the 
Antelope Mountain Quartzite that is the main focus o f this thesis. The pre-Devonian 
Antelope Mountain Quartzite is located in the northeastern part o f  the Yreka terrane, and 
covers an area o f 5.5 km x 14.5 km. The Antelope Mountain Quartzite includes 
quartzite, conglomerate, sandstone, argillite, and chert.
A principal goal is to interpret the paleotectonic setting and structure o f  the Antelope 
Mountain Quartzite, and its relation to the surrounding Duzel Phyllite. Previous 
structural interpretations placed the Antelope Mountain Quartzite in the hanging wall o f a 
thrust (Hotz, 1977, Klanderman, 1978), however, this study demonstrates that the 
Antelope Mountain Quartzite is in the footwall. The Antelope Mountain was originally
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
considered to be a formation due to its areal extent, however, this work, along with 
regional evidence, indicates it is a large block in mélange.
Methods
Standard geologic field mapping on a USGS 7.5 minute topographic base ( 1 ;24,000) 
was completed in order to demonstrate stratigraphie and structural relationships in the 
northeastern part o f  the Yreka terrane. The Yreka, Montague, Gazelle, and Duzel Rock 
quadrangles were used. Corresponding aerial photos were also employed to reveal 
structures that were not readily apparent fi*om the surface. A standard Brunton compass 
and a digital altimeter were used to locate geologic features and field mapping stations.
AutoCAD LT for Windows 95 was employed to digitize field data into a vector 
format. USGS digital elevation models o f all four quadrangles were used to create 
topographic contours. The vector graphic was then overlaid to register the map. 
Electronic plates were developed using Corel Draw 8.0.
A representative stratigraphie section of the Antelope Mountain Quartzite was 
measured to obtain accurate thicknesses, descriptions, and to aid in documenting 
abundant faults. The measured section is located at 122° 34' 30” W. 41° 36' 40” N 
through 122° 35' 07” W, 41° 36’ 40” N (Plate 1). The section was chosen based upon 
exposure, accessibility, completeness, and lack o f structural complication. A 1 5m Jacob 
Staff and Brunton compass were used to measure true bed thicknesses.
Structural data were collected and grouped into domains representing areas o f similar 
structure and lower hemisphere projections for each domain were created using 
StereoNet for Windows 3.06 (Geological Software, 1995). Poles to bedding and equal- 
area contour plots were used to determine fold-axis orientation and vergence o f folds.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Estimates of extension were done by retrodeforming second-generation cross sections.
Pin lines were placed in the cross sections, bed lengths were measured, and then 
compared with retrodefbrmed cross sections. Percentages were calculated based on the 
differences in line lengths.
A detailed investigation o f the provenance o f the Duzel Phyllite was also completed 
in order to test possible genetic relationships to the Antelope Mountain Quartzite. 
Structural complexity and grain size in the Duzel Phyllite necessitated a collection bias 
towards the northeastern part o f the study area, where the Duzel Phyllite is coarsest. 
Twenty-one samples o f  fine to medium sandstone were collected and analyzed 
petrographically. Standard (0.03mm thick) thin sections were prepared and stained for 
plagioclase and potassium feldspar. The Gazzi-Dickinson point-counting method was 
employed to determine detrital modes, and a minimum o f 500 fimnework grains was 
counted per thin section. Provenance discrimination diagrams were created in Sigma- 
Plot 4. and were used to interpret detrital modes (Dickinson and Suczek, 1979).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER 2
REGIONAL GEOLOGY
The Klamath Mountains in northern California are a series o f  east-dipping 
lithotectonic belts that record episodic Paleozoic and Mesozoic subduction, accretion, 
magmatism. and sedimentation. From west to east, these lithotectonic belts are the 
Western Jurassic belt. Western Paleozoic and Triassic belt, the Central Metamorphic belt, 
and the Eastern Klamath belt (Figure 1 )(lrwin, 1985). The rocks comprising these 
lithotectonic belts include remnants o f magmatic arcs, tectonic mélange, and oceanic 
crust that were assembled and accreted to the North American continent by the Late 
Jurassic (Irwin, 1989).
The eastern Klamath Mountains comprise four distinct terranes: the Central 
Metamorphic, Trinity, Eastern Klamath, and Yreka terranes (Figure 1). These terranes 
contain the oldest rocks in northern California, ranging in age from Neoproterozoic to 
Middle Jurassic, and thus constitute the nucleus o f the province. The eastern Klamath 
Mountains are bounded on the west by the Central Metamorphic terrane (CMT), which 
consists primarily o f metabasalt and calc-schist (Figure 2)(Hotz, 1978). The CMT is 
interpreted as the footwall o f a NE-dipping Devonian subduction zone preserving trench- 
related metamorphism (Peacock and Norris 1989). Metasomatism o f  the Trinity terrane 
(Peacock, 1987), and Devonian metamorphic cooling ages for the CMT supports this 
interpretation (Lanphere et al., 1968, Cashman, 1980). Collectively, the four terranes o f
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the eastern Klamath Mountains have been interpreted as the hangingwall o f a mid- 
Paleozoic convergent margin (Wallin and Metcalf, 1998).
The Trinity terrane comprises ultramafic and gabbroic rocks thought to be part o f a 
supra-subduction zone ophiolite formed by forearc extension (Wallin and Metcalf 1998). 
The Trinity terrane is composed o f three primary lithotectonic assemblages, including a 
Neoproterozoic mafic tectonite assemblage, an Ordovician/Silurian mantle assemblage, 
and Silurian and Devonian mafic intrusive complexes (Wallin and Metcalf, 1998).
Isotopic data from the Trinity terrane indicate the presence o f Neoproterozoic rocks 
ranging in age from 565-570 Ma (Wallin et al., 1988; Wallin et al., 1995). The Trinity 
terrane appears to be in thrust contact with the CMT, structurally underlies the Yreka 
terrane, and extends beneath the Eastern Klamath terrane (Wallin and Metcalf 1998).
The Eastern Klamath terrane is primarily Devonian to Jurassic volcanic and 
sedimentary rock (Irwin, 1989; Miller, 1989), which structurally overlies the Trinity 
terrane. The Eastern Klamath terrane is thought to have formed primarily during the 
mid- to late Paleozoic as part o f a fringing-arc system (Miller, 1989). Wallin & Metcalf 
(1998) interpreted the mid-Paleozoic part o f  the Eastern Klamath terrane as the volcanic 
cover to the Trinity terrane.
The Yreka terrane (Figure 2) consists principally o f Lower Devonian meta­
sedimentary rocks (Wallin and Gehrels, 1995) representing a complex association of 
sedimentary basins that formed in a forearc (Figure 3)(Potter et al., 1977, Wallin and 
Trabert, 1994). These very low- to low-grade metasedimentary rocks cover an area o f 
1350 km^. have a minimum thickness o f 4 kilometers (Hotz, 1977), and are interpreted as 
thrust nappes above an accretionary prism (Gregg Ranch Complex)
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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00
(Lindsley-Griffin et al.. 1991). Stratigraphie, sedimentological and structural 
relationships in the Yreka terrane indicate that trench and trench-slope paleoenvironments 
are represented (Lindsley-GriflSn and GriflSn. 1983; Wallin and Trabert. 1994).
Lindsley-Griffin and Griffin (1983) proposed that structures in the Yreka terrane 
indicated two distinct periods o f faulting. They suggested that the terrane was subjected 
initially to thrust faulting followed by a second, imdated event that produced high-angle 
reverse faults that cut the thrusts. Hotz (1978) interpreted these low-angle structures as 
thrust faults that were later cut by high-angle normal faults. The Mallethead thrust is the 
major structural feature o f the Eastern Klamath Mountains, and the degree to which it has 
been segmented by normal faults is still being investigated. However, according to this 
study, stratigraphie and structural relationships indicate that Hotz’s interpretation is more 
accurate (Figure 4).
Schweickert and Irwin (1989) proposed a model in which the Yreka and eastern 
Klamath terranes are extensional allochthons that were faulted off o f the Trinity terrane. 
They developed this model in order to explain the numerous low-angle structures that 
occur throughout the eastern Klamath Mountains. They believed that most o f the faults 
in the Yreka terrane were normal faults. According to this model the Trinity terrane is a 
Tertiary do mal structure that is analogous to metamorphic core complexes throughout the 
North American Cordillera. Schweickert and Irwin's model provided a markedly 
different way of viewing the eastern Klamath province, however, their idea has yet to be 
demonstrated rigorously.
The Yreka terrane comprises the Sissel Gulch Graywacke, Duzel Phyllite,
Schulmeyer Gulch mélange. Gazelle Formation, Gregg Ranch Complex, Moffett Creek
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Formation, and the Antelope Mountain Quartzite. These units are discussed throughout 
this thesis, therefore, a brief description o f them is presented below.
The Sissel Gulch Graywacke consists o f unfossiliferous volcaniclastic sandstones. 
Hotz ( 1977) recognized the Sissel Gulch Graywacke as the basal imit o f the 
metasedimentary succession. Wallin and Gehrels (1995) obtained concordant Late 
Silurian U-Pb crystallization ages (410-420 Ma) for single detrital zircons from the Sissel 
Gulch Graywacke, which provided a maximum depositional age for both it and the 
conformably overlying Duzel Phyllite. Pétrographie study o f the Sissel Gulch indicated 
that it is a volcaniclastic sandstone derived from a partially dissected magmatic arc 
(Wallin, 1989).
The Duzel Phyllite is intercalated with and conformably overlies the Sissel Gulch 
Graywacke, but is thrust over the Gazelle Formation, Schulmeyer Gulch mélange, and 
Moffett Creek Formation (Hotz. 1977). Isotopic ages o f metamorphism for the Duzel 
Phyllite indicate a minimum age o f Devonian and a maximum age o f  Late Silurian 
(Cashman. 1980). The Duzel Phyllite is very uniform and consists primarily o f phyllite, 
calcareous phyllitic siltstone, and minor fine-grained sandstone, the latter o f  which is 
more abundant in the northeastern part o f the terrane (Hotz, 1977).
The Schulmeyer Gulch mélange is a heterogeneous unit that lies west o f the 
Antelope Mountain Quartzite, and extends from Moffett Creek northward to Yreka 
(Hotz. 1977). The Schulmeyer Gulch mélange contains quartzite, quartz sandstone, 
phyllitic siltstone, chert, and metavolcanic rock with interlayered limestone/marble and 
quartz sandstone (Hotz, 1977). Based on a K-Ar age derived from mica in a schist, the 
minimum age o f the Schulmeyer Gulch mélange is Early Silurian (—432 Ma) (Hotz,
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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1977). Blocks o f quartz arenite and phyllite occur in the Schulmeyer Gulch mélange and 
appear to be Antelope Mountain Quartzite and Duzel Phyllite, respectively (Hotz, 1977). 
Due to its heterogeneity and disorganization o f lithologics, the Schulmeyer Gulch has 
been interpreted as mélange (Potter et al., 1977; Hotz, 1977).
The Gazelle Formation contains 1.25 kilometers o f sedimentary rock deposited in an 
elongate basin (22 \  8 km) and consists o f  hemipelagic and terrigenous rocks including 
conglomerate, sandstone, shale, chert, and limestone (Wallin and Trabert, 1994).
Conodont fossils recovered from the unit indicate an age o f Early to Middle Devonian. A 
sandstone petrofacies in the Gazelle Formation appears to be derived from the Gregg 
Ranch Complex, which indicates syn-depositional erosion o f the mélange (Wallin and 
Trabert, 1994). The Gazelle Formation has been interpreted as a trench-slope basin that 
lies unconformably on the underlying Gregg Ranch Complex (Wallin and Trabert, 1994).
The Gregg Ranch Complex contains blocks o f mudstone, shale, sandstone, 
limestone, bedded chert, pillow basalt, metagabbro, and serpentinite. An age o f Early to 
Middle Devonian has been suggested for the deformation (Lindsley-GrifiBn et al.. 1991). 
The Gregg Ranch Complex is interpreted as a mid-Paleozoic accretionary complex, 
containing an amalgam o f exotic blocks (Lindsley-GriflBn et al., 1991).
The Moffett Creek Formation overlies the Schulmeyer Gulch mélange and the Duzel 
Phyllite to the west, along one thrust, and underlies the Duzel Phyllite and Sissel Gulch 
Graywacke to the east, directly below the Mallethead thrust (Hotz, 1977). Two distinct 
petrofacies occur in sandstone o f the Moffett Creek, one rich in metamorphic rock 
fragments, and one rich in sedimentary rock fragments (Gin, 1995). Based on Late 
Silurian brachiopods, branching corals, and a thin chert bed containing radiolarians, a
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Late Silurian-Early Devonian age has been suggested (Hotz. 1977; Gin. 1995).
The Antelope Mountain Quartzite contains a stratigraphy of at least 220 meters o f 
deformed fine pebble conglomerate, quartzite. sandstone, argillite, and chert. Detrital 
zircons and structural relations suggest a pre-Devonian age (Wallin et al., 1999). Hotz 
(1977) observed phyllitic argillites in the Antelope Moimtain Quartzite and suggested the 
Antelope Mountain Quartzite was a facies o f the Duzel Phyllite. Additionally, Hotz 
(1977) believed that depositional and fault contacts could be observed between the 
Antelope Mountain Quartzite and the Duzel Phyllite. Previously, the Antelope Mountain 
Quartzite has been interpreted as a formation in the hangingwall o f a thrust plate, 
however, data from this study suggests that this interpretation may be incorrect.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER 3 
STRATIGRAPHY
The Antelope Mountain Quartzite contains a stratigraphy o f  at least 220 meters of 
deformed fine pebble conglomerate, quartzite, sandstone, argillite, and chert (Figure 5). 
Overall the section coarsens upward. The dearth o f discernable sedimentary structures 
makes it difficult to determine a primary flow mechanism. However, symmetrical ripples 
occur at numerous locations and were used to determine the feeing direction o f the 
succession. The succession is subdivided into two members, the sandstone member and 
the bedded-chert member (Figure 5).
The sandstone member contains interbedded fine pebble conglomerate, quartzite, 
sandstone, and argillite. The best exposures o f  fine pebble conglomerate occur in the 
northern part o f Antelope Mountain, south o f Interstate 5. Resistant quartzite beds occur 
throughout the study area, and are used to document N-S trending high-angle normal 
faults. These marker beds are structureless, and grain size varies between very coarse 
sand and fine pebbles. The sandstone is primarily arenite. Quartz and feldspar granules 
and pebbles occur in almost all exposed strata, and range in size fi*om 0.5-3.0 cm.
Sorting ranges fi’om poor to moderate, and roundness varies fi*om angular to sub-rounded. 
Many beds in the sandstone member are slightly metamorphosed, as evidenced by 
recrystallized fi’osted grains and cementation by secondary silica. Sandstones are 
commonly light brown to red, compositionally mature, and texturally immature. Rip-up
14
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at least 220 meters o f deformed conglomerate, quartzite, sandstone, argillite, and chert.
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clasts of shale and mudstone are common in the lower part o f the sandstone member.
The top of the sandstone member has a distinctive red argillite unit (Figure 5, column 6). 
The red argillite and the overlying bedded chert member occur throughout the study area 
and make outstanding marker beds. These beds were used to document repetition o f 
strata, and were key in recognition o f the overturned limb o f the anticline. Bedding 
contacts in the sandstone member are commonly gradational and intercalation and 
sedimentar}' draping are common. The one exception is the contact between the red 
argillite unit and the underlying sandstone. Primarily exposed in the easternmost ridge of 
the study area, this contact appears to be sharp and non-depositional in nature, with no 
evidence of intercalation or sedimentary draping. Argillites do occur lower in the 
member, however, these argillites have color variations and are intercalation with 
sandstone units, suggesting the possibility that the lower argillites and the red argillite 
unit may have dissimilar depositional histories.
The bedded-chert member contains a fiagmented sponge spicule and sparse quartz- 
filled radiolarian molds, indicating a biogenic source (Klanderman. 1978). The bedded 
chert is folded intensely, highly cleaved and fiactured, and bedding attitudes vary fi’om 
vertical to horizontal (Figure 6). Almost no sedimentary structures were observed, 
however low-grade metamorphism may have obliterated primary structures. Bedding 
thickness ranges fi-om 5-50cm. Bedding contacts between the bedded-chert member and 
the underlying red argillite unit are to be sharp. Unequivocal evidence that this contact is 
depositional was not observed, therefore it could be fault. Exposed in the easternmost 
ridge of the study area, this contact shows no evidence o f intercalation or sedimentary 
draping. This observation may or may not be significant, because deformation may have 
obliterated evidence o f sedimentary draping.
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Figure 6 - Nearly vertical chert beds on the southeastern ridge, looking north. These beds are in 
the upright limb o f the fold, and the axial trace is immediately to the east (right). Scale in cm.
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CHAPTER 4 
PROVENANCE
One of the objectives o f this project was to determine whether the Duzel Phyllite is a 
facies of the Antelope Mountain Quartzite as suggested by Hotz (1977). Hotz observed 
phyllitic argillites in the Antelope Mountain Quartzite and interpreted them as tongues of 
the Duzel Phyllite. However, detailed analysis o f  these phyllitic argillites shows distinct 
differences in lithology and metamorphic grade from those o f  the Duzel Phyllite. These 
distinct differences necessitated a detailed investigation into the relationship between the 
Antelope Mountain Quartzite and the Duzel Phyllite. Therefore, a pétrographie analysis 
o f  sandstone in the Duzel Phyllite was performed. Results were then compared to 
pétrographie analysis o f the Antelope Mountain Quartzite (Bond and Devay, 1980).
Detrital modes were determined by employing the Gazzi-Dickinson point-counting 
method (GazzL 1966; Dickinson, 1970). Twenty-one samples o f fine-grained sandstone 
were collected from the coarsest exposures o f  the Duzel Phyllite, and 500 points per 
section were counted (Table 1). Point-count data were plotted on the following 
provenance discrimination diagrams: 1 ) QtFL - Total quartz-feldspar-lithic fiagments, 
exclusive o f chert; and 2) QmFLt - monocrystalline quartz-feldspar-total lithic fiagments 
(Figure 7).
Samples o f  the Duzel Phyllite contain grains that range from very fine to fine, are
18
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Sample Ot% Om% F% L% Lt% Od% LvV. Ls*/. Lm% Lv% Ls% Matrix */•
DP-1 53.13 53.13 21.88 25.00 25.00 0.00 1 lOO.OOl 0.00 90.63 9.38 0.00 40.57
DP-2 55.41 55.41 i 28.38 16.22 16.22 0.00 1100.001 0.00 83.33 16.67 0.00 36.53
DP-3 54.61 54.61 28.95 16.45 16.45 0.00 ! 100.00! 0.00 84.00 16.00 0.00 33.33
DP-4 61.70 61.70 : 19.57 18.72 18.72 0.00 100.00! 0.00 90.91 9.09 0.00 44.07
DP-5 57.36 57.36 1 25.28 17.36 17.36 0.00 100.00! 0.00 93.48 : 6.52 0.00 40.24
DP-6 59.49 59.49 1 20.80 19.71 19.71 0.00 100.001 0.00 96.30 3.70 0.00 36.79
DP-7 49.82 49.82 1 33.81 16.37 16.37 0.00 1100.001 0.00 69.57 30.431 0.00 35.85
DP-8 48.51 48.51 ! 35.82 15.67 15.67 0.00 llOO.OOj 0.00 76.19 23.81 0.00 37.14
DP-9 58.25 58.25 i 15.53 26.21 26.21 0.00 1100.001 0.00 46.91 53.09 0.00 35.56
DP-10 55.41 55.41 ! 14.75 29.84 29.84 0.00 ilOO.OOl 0.00 ' 47.25 •52.75! 0.00 32.86
DP-11 63.61 63.61 ! 10.49 25.90 25.90 0.00 1100.00! 0.00 1 50.63 '49.37! 0.00 35.93
DP-12 61.27 61.27 ! 16.90 21.83 21.83 0.00 1100.001 0.00 79.03 ,20.97 0.00 39.19
DP-13 61.31 61.31 t 15.47 23.40 23.40 0.00 i 100.00! 0.00 : 79.03 20.97 0.00 42.22
DP-14 62.24 62.24 17.83 19.93 19.93 0.00 1 lOO.OOl 0.00 66.67 33.33 0.00 37.96
DP-15 62.87 62.87 ! 13.36 23.78 23.78 0.00 1100.001 0.00 ’ 65.75 34.25! 0.00 36.64
DP-16 68.79 68.79 i 13.42 17.79 17.79 0.00 1100.001 0.00 67.92 32.081 0.00 38.71
DP-17 60.37 60.37 i 16.46 23.17 23.17 0.00 I lOO.OOi 0.00 1 63.16 36.84! 0.00 32.39
DP-18 64.55 64.55 i 1424 21.21 21.21 0.00 IlOO.OOl 0.00 52.86 ,47.14 0.00 32.19
DP-19 53.98 53.98 I 14.53 31.49 31.49 0.00 1100.001 0.00 53.85 46.15; 0.00 39.47
DP-20 55.47 55.47 20.00 24.53 24.53 0.00 i 100.001 0.00 ; 56.92 43.081 0.00 45.56
DP-21 58.60 58.60 ' 14.74 26.67 26.67 0.00 1100.001 0.00 56.58 43.42 0.00 40.73
Mean 58.42 58.42 1 19.63 21.96 21.96 0.00 1100.00! 0.00 70.05 29 95 0.00 37.81
Std. Dev 5.01 5.01 ! 7.01 4.61 4.61 0.00 ! 0.00 I 0.00 1 15.96 15.961 0.00 3.67
Max. 68.79 68.79 ; 35.82 31.49 31.49 i 0.00 1100.001 0.00 , 96.30 53.091 0.00 45.56
Min. 48.51 48.51 ; 10.49 15.67 15.671 0.00 IlOO.OOl 0.00 1 46.91 3.70 i 0.00 32.19
Table 1 - Data used for Provenance discrimination diagrams. Matrix defined after 
Dickinson (1970).
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Figure 7 - QtFL (A) and QmFLt (B) provenance discrimination diagrams for the 
Duzel Phyllite and Antelope Mountain Quartzite.
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well sorted, and subrounded to subangular. The mean modal values for fiamework grains 
are 58% monocrystalline quartz. 20% feldspar. 22% lithic fragments (Table 1). Mica 
grains are predominately detrital muscovite, and range from approximately 1-12% o f the 
framework grains. Heavy minerals include zircon, tourmaline, and oxides, and constitute 
approximately 1% o f the total grain population.
Monocrystalline quartz grains are subrounded to subangular. and their extinction 
varies from undulose to strongly undulose. Feldspars are present and most are altered by 
sericitization. Plagioclase grains are very fine, subrounded, and a few exhibit albite 
twinning. Some plagioclase grains appear to be replaced by subhedral to anhedral calcite.
Lithic fragments are primarily metamorphic tectonite grains, with lesser amounts o f 
volcanic and carbonate grains. The primary composition was afiected by alteration o f 
framework grains as evidenced by alteration o f tectonite grains to pseudomatrix. The 
pseudo matrix count was then added to the tectonite grain coimt to obtain the correct 
primary compositioiL
On the QtFL and QmFLt diagrams, sandstones o f the Duzel Phyllite plot in the 
recycled orogen and quartzose recycled orogen fields, respectively (Figure 7).
Pétrographie analysis o f  the Antelope Mountain Quartzite reveals a mature quartz arenite 
with very low lithic content (Bond and Devay, 1980), indicating it was derived from a 
continental block provenance. The Duzel Phyllite is much less mature compositionally, 
and therefore cannot be either a facies o£ or derived exclusively from, the Antelope 
Mountain Quartzite. Additionally, not only does the Antelope Mountain Quartzite 
contain fewer lithic fragments, but also dififerent lithic types. Volcanic fiagments and 
carbonate grains, common in the Duzel Phyllite, are exceedingly rare in the Antelope
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Mountain Quartzite (Bond and Devay, 1980). Altered tectonite grains are common 
to both the Antelope Moimtain Quartzite and the Duzel Phyllite.
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CHAPTERS
STRUCTURE
Previous Structural Interpretations
A brief synopsis o f previous work is presented here to facilitate understanding o f the 
evolution o f thought concerning the structural history o f the Antelope Mountain
Quartzite.
Hotz ( 1977) interpretation places the Antelope Mountain Quartzite in the hanging 
wall of a thrust. Additionally, Hotz observed segmentation of that thrust by high-angle 
structures. His high-angle fault contacts are located accurately on the periphery o f  the 
Antelope Mountain Quartzite, however, the lack o f a sufBcient stratigraphie framework 
prevented him from tracing these structures internally.
Klanderman (1978) interpreted the Antelope Mountain Quartzite as an allochthonous 
body thrust over the Duzel Phyllite. Klanderman (1978) cited numerous factors in 
support o f this interpretation including, highly brecciated chert beds near thrust contacts, 
strata from all members of his measured stratigraphy coming in contact with the thrust 
fault, and the occurrence of Duzel Phyllite in the central part of the study area. 
Klanderman’s measured stratigraphy contained most o f the rock types present, 
unfortunately it contained unrecognized normal foults that prevented recognition o f the 
bedded chert member as the top o f  the stratigraphie succession.
23
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Structure o f the Antelope Mountain Quartzite 
The Antelope Mountain Quartzite contains two main structural features, folding and 
faulting. Mid-Paleozoic thrust faulting created a tight anticline that crops out in the 
eastern exposures o f the Antelope Mountain Quartzite. Mesoscopic parasitic folds, 
occurring throughout the study area, accompany this larger fold. In addition to folding, 
three distinct periods o f faulting afiected the northeastern part o f  the Yreka terrane 
(Figure 8). These include mid-Paleozoic thrust foulting and two generations o f high- 
angle normal faulting.
The tight anticline is best exposed in the two prominent ridges east o f  Antelope 
Mountain, and in the exposures immediately north o f Interstate 5 (Plate 1, Figure 8). 
High-angle normal faulting complicates the anticlinal map pattern, however, the 
easternmost normal faults have small displacements, making identification o f the fold 
possible. Due to the homogeneous nature o f the lower part o f the sandstone member, the 
anticline is recognizable mainly in the upper part o f the sandstone member and the 
bedded chert member (Plate 1 ).
Measurements from three ridges (southeastern, middle, and northeastern) that 
contain exposures o f the tight anticline were plotted on a lower-hemisphere equal-area 
stereonet. The average trend and plunge of the fold axes for these ridges is as follows: 
southeastern ridge, 201° and 7° (Figure 9) and the middle ridge, 207° and 9° (Figure 10) 
(Figure 11 ). When data from all o f  the ridges are plotted together, they reveal an average 
trend and plunge o f 201° and 7° (Figure 12).
Meso scale folding with wavelengths o f only a few meters occurs throughout the field 
area. These features are most likely parasitic S- and Z-folds. Because the trend and
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Figure 8 - Distribution o f map units and structures in the Antelope Mountain Quartzite. 
Thrust contacts are best exposed in the southern and eastern portions o f the field area. 
Eastern exposures show an overturned anticline.
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Figure 9 - Lower-hemisphere equal-area scatter plot (A) and contoured stereoplot (B) 
of poles to bedding plane measurements from the SE ridge o f the Antelope Mountain 
Quartzite. Fold axis o f the overturned anticline trends and plunges 201°, 7°.
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Figure 10 - Lower-hemisphere equal-area scatter plot (A) and contoured stereoplot (B) 
of poles to bedding plane measurements in the middle ridge of the Antelope Mountain 
Quartzite. Fold axis of the overturned anticline trends and plunges 207°, 9°.
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Figure 11 - Fold axis domains for the southeast and middle ridges o f the Antelope 
Mountain Quartzite. Associated dataplots can be seen in figures 9-11.
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Figure 12 - Lower-hemisphere equal-area scatter plot (A) and contoured stereoplot (B) 
of poles to bedding plane measurements in all associated ridges o f the Antelope 
Mountain Quartzite. Fold axis o f the overturned anticline trends and plunges 201°, 7°.
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plunge o f hingeünes appear to be very similar to those of the macroscopic fold. 
Unfortunately, poor exposure of these features allowed direct measurement o f only a few 
axes. Chevron folds also occur in the eastern exposures o f the Antelope Mountain 
Quartzite closest to the thrust contact.
A low-angle fault placing the Duzel Phyllite against the Antelope Mountain 
Quartzite is present throughout the field area. These low-angle contacts are well defined 
by abrupt changes in lithology, extreme brecciation, shearing, and extensive silicification. 
Considering these contact features, and the fact that the Antelope Mountain Quartzite 
chert member is always in contact with the Duzel Phyllite, leads to the interpretation that 
these low-angle contacts represent thrust faults. Numerous eastern exposures o f the 
Antelope Mountain indicate that bedding is parallel to thrust contacts, supporting a thrust 
flat geometry. Additionally, with the exception o f one exposure in normal fault contact, 
all contacts between the Antelope Mountain Quartzite and the Duzel Phyllite are thrust 
contacts. Thrust contacts are best exposed in the southern and eastern part o f the map 
area, and are segmented and offset by two younger generations o f high-angle normal 
faults (Figure 8). Several small exposures o f the Antelope Moimtain crop out in the 
southern part of the field area, and appear to be either tectonic blocks incorporated into 
the Duzel Phyllite during thrusting, or fensters into the main body o f  Antelope Mountain 
Quartzite.
The first generation o f high-angle normal faults is best exposed in the southwestern 
part o f the field area (Plate 1 ). These faults are recognized by repetition o f chert beds, 
brecciation. and extensive silicification. These 6ults trend roughly NE, dip to the SE, and 
have down-to-the-SE displacement. Resistant quartzite marker beds, exposed at the top
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of Antelope Mountain, juxtapose these beds against chert beds that cap the stratigraphie 
section, via fault 1-2 (see Figures 6 and 13. Plate 2 (Cross-section B-B')). Fault 1-4. 
showing the greatest displacement o f this first generation o f normal 6ults. Juxtaposes 
chert beds against chert beds. Construction of a retro-deformed cross-section indicates 
displacement on the order o f 50-100 meters for that fault (Plate 2 (Cross-section B-B 
retro)). Bedding dips also shallow fi-om NW to SE across these first-generation faults. 
Additionally, the thrust contact between the Schulmeyer Gulch mélange. Duzel Phyllite, 
and the Antelope Mountain has been offset visibly by both generations o f normal 
faulting. North o f  Interstate 5. the western exposures o f the Antelope Mountain Quartzite 
show similar juxtaposition o f  chert beds (Plate 1 ). The orientations o f these faults are 
slightly different than those atop Antelope Mountain, however, stratigraphie repetition 
and style o f deformation appear to be consistent with those o f first-generation normal 
faulting. According to cross-cutting relationships, first-generation normal faults segment 
thrust contacts.
The second generation o f  high-angle normal faults occurs throughout the study area. 
Construction o f retrodeformed cross-sections indicates that most o f the second-generation 
faults have displacements on the order o f 50-350 meters (Plate 2). Repetition o f north- 
south trending quartzite marker beds is the best evidence for this generation o f normal 
faulting. These quartzite marker beds are visible fiom the ridge immediately east o f 
Antelope Mountain (Figure 13, Plate 1). Faults trend N-S and the majority have down to 
the east displacement (Figure 13). Faults 2-2 through 2-6 juxtapose chert beds and 
quartzite marker beds against themselves, and sandstone lower in the section (Plate 2 
Cross-section A-A*)- Faults 2-3 and 2-5 have some o f the greatest displacements, placing
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chert beds against the sandstone member. Fault 2-8 has ~ 200 meters o f displacement, 
and was used to date this generation of normal faulting. This fault truncates a Middle 
Albian conglomerate (Jameossanaie and Lindsley-GrifiBn. 1993) in the southern part of 
the field area, giving a maximum age of deformation. Fault 2-11 has the greatest 
displacement o f all second-generation faults, nearly 1/2 kilometer. This fault drops a 
small synform o f Duzel Phyllite into contact with Antelope Mountain Quartzite between 
the two easternmost ridges. Additionally, this fault is overlapped by Coniacian to 
Maastrichtian sandstone in the northern part o f the field area, giving a minimum age of 
deformation. To the east, the remaining second-generation faults (2-12 through 2-14) 
have minor displacement, dissecting a tight anticline exposed best in the easternmost 
ridge o f Antelope Mountain Quartzite (Plate 2 (Cross-section A-A*)). Total extension in 
the Antelope Mountain block appears to be at least 1 km in the east-west direction (14%), 
extending the original width o f the Antelope Mountain block fi’om approximately 7 km to 
8 km.
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CHAPTER 6
INTERPRETATION
Interpretation o f Sedimentological Data 
Two depositional environments have been proposed for the Antelope Mountain 
Quartzite. shallow and deep. Hotz (1978) observed extreme variation in grain size, which 
he believed suggested a shallow water deposit. Klanderman ( 1978) believed the lack o f 
sedimentary structures and the absence o f shallow water fauna suggested a much deeper 
depositional environment. I suggest that symmetrical ripples, observed in the lower 
sandstone member, indicate a shallow water depositional environment. These ripples are 
1 -3cm in height and have 3-5cm wavelengths. Symmetrical ripples o f  this type are 
commonly a wave-formed structure created by bidirectional oscillatory flow, most 
commonly found in near-shore shallow-water environments (Clifton, 1976). While 
considerable care should be exercised in interpreting depositional environments on the 
basis o f ripple marks alone, I believe the aforementioned observation requires a shallow- 
water depositional environment for the lower part o f the sandstone member.
Interpretation o f Stratigraphie Data
The nature and geometry o f  the contact between the Antelope Mountain Quartzite, 
Duzel Phyllite and the Schulmeyer Gulch mélange is distinctly different. Along the 
western contact with the Schulmeyer Gulch mélange, it appears that various levels o f the
34
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sandstone member and the chert member are in contact with the mélange. Marker beds in 
the sandstone member commonly truncate at this fault contact. Additionally, a three- 
meter zone of fracture in the Antelope Moimtain Quartzite also occurs immediately 
below this fault contact, and is persistent along it. The zone o f fracturing is o f equal size 
along the length o f the western contact. The breccia varies in thickness from 1-5 meters, 
and appears to be composed o f  Antelope Mountain Quartzite. To the south, exposure o f 
the breccia is sporadic but identical to the northern exposures. The contact between the 
Antelope Mountain Quartzite and the Duzel Phyllite is different than the contact with the 
Schulmeyer Gulch mélange. At all thrust contacts between the Antelope Mountain 
Quartzite and the Duzel Phyllite. the chert member, the top o f the stratigraphie sussesion, 
is in contact with the Duzel Phyllite. This contact relationship seems to be inconsistent 
with previous structural interpretations. Hotz (1977) and Klanderman's (1978) 
interpretations place the Antelope Mountain Quartzite in the hangingwall o f  the thrust.
For that structural interpretation to be correct, the Antelope Mountain Quartzite would 
have to be completely overturned in order to have the chert member in contact with the 
Duzel Phyllite. a scenario that seems unlikely. A simpler interpretation would involve 
thrusting o f the Duzel Phyllite over the Antelope Mountain Quartzite. This interpretation 
would allow the Antelope Mountain Quartzite to be upright and hence the chert member 
would be in contact with the thrust.
Interpretation o f Structural Data 
Antelope Mountain QnartTite and Schulmever Gulch mélange
Hotz (1977) interpreted the southwestern contact of the Antelope Mountain Quartzite 
with the Schulmeyer Gulch mélange as a  thrust fruih. His interpretation o f this segment
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was probably based upon the fact that it is a low-angle brecciated contact in an area of 
known thrust faulting. However, the possibility exists that it could be the edge o f an 
irregularly shaped mélange block (the Antelope Mountain Quartzite) with incompetent 
greenschist o f the Schulmeyer Gulch mélange being deformed ductilely aroimd it. The 
spatial distribution of the breccia indicates that it is not associated with thrust or normal 
faults but is associated with mélange. Northward, the contact appears to have been 
pirated by a yoimger high-angle normal foult, however, the aforementioned breccia 
observed in the southern low-angle contact also occurs there. If the low- and high-angle 
portions o f this contact were subjected to different styles o f deformation (thrust faulting 
and normal faulting), I would not expect to find the identical breccia and zone o f facture 
along the entire length of the contact. These observations are more consistent with the 
interpretation that this contact represents the edge o f an irregularly shaped mélange 
block.
In addition to field observations, regional data indicates that this is not the only 
exposure o f the Antelope Mountain Quartzite in the Yreka terrane. Hotz ( 1977) 
recognized quartzite blocks in the Schulmeyer Gulch mélange west of the study area. 
Blocks of Antelope Mountain Quartzite pebble conglomerate also occur south o f the 
study area near the town o f Etna (nearly 50km away)(Wallin, per. comm.). The lack o f a 
distinct depositional basin, and the scattered exposures o f the Antelope Moimtain 
Quartzite argue for either a highly dismembered formation or a mélange-block origin.
The mélange block origin is hereby favored given that km-scale blocks are common in 
mélange o f the Yreka terrane.
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Antelope Mountain Q u a rtzite and Duzel Phvllite 
Hotz ( 1977) and Klanderman ( 1978) interpreted the Antelope Mountain Quartzite as 
a strata! unit that was thrust over the Duzel Phyllite via the Mallethead thrust. Hotz's 
( 1977) mapping in the Lime Gulch area (immediately south o f the study area) indicates 
the Mallethead thrust contains Duzel Phyllite in the hangingwall. This interpretation is 
contradictory to his mapping immediately north, where he believes the same nappe o f 
Duzel Phyllite is in the footwall o f the Mallethead thrust. Mapping o f the Antelope 
Mountain Quartzite chert member reveals it is in thrust contact with the Duzel Phyllite. 
Additionally, the chert member is the top o f the stratigraphie section. In light of the 
above observations. I favor the interpretation that the Antelope Mountain Quartzite is 
actually in the footwall o f the Mallethead thrust.
Overturned folds above thrust contacts have commonly been interpreted as 
hangingwall anticlines. However this is not the case with the tight overturned anticline in 
the Antelope Mountain Quartzite. In 6ct. the Mallethead thrust appears to be deformed 
along with the overturned anticline. The fact that the Mallethead thrust is deformed by 
the overturned anticline leads to the conclusion that thrusting o f the Duzel Phyllite along 
the Mallethead thrust was not responsible for the overturned anticline. Geologic relations 
elsewhere in the Yreka terrane may explain this observation. Southwest o f the field area. 
Gin (1995) mapped the Dockery Gulch thrust, which places Moffett Creek Formation 
over Duzel Phyllite. Closer to this study area a thrust plate west o f Schulmeyer Gulch 
containing Moffett Creek Formation appears to be correlative to the Dockery Gulch 
thrust. The emplacement o f this structurally higher thrust may be responsible for the 
overturned anticline in the Antelope Mountain Quartzite and the infolded eastern thrust
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contact between the Antelope Mountain Quartzite and the Duzel Phyllite. Alternatively, 
a blind thrust splay from a deeper thrust may also be responsible.
Extension
The first generation o f high-angle normal faulting is best exposed in the western and 
southwestern part o f the study area. To the northwest, these faults show small differences 
in orientation from those atop Antelope Moimtain. however, a structure beneath the 
alluvium along Interstate 5. or rotation in the hangingwall o f younger normal faults, 
could account for these differences. Additionally, the contact between the Schulmeyer 
Gulch melange and the Antelope Mountain has been offset visibly by both generations of 
normal faulting. Changes in bedding attitudes and the juxtaposition o f  marker beds are 
evident at all o f these fault contacts.
The second generation o f  high-angle normal faulting also occurs throughout the 
study area. Repetition o f the quartzite marker beds is the best evidence for this 
generation of faulting (Figure 14 and 14a). These marker beds run N-S on the three 
resistant ridges south o f  Interstate 5, and are readily apparent. Displacement along these 
faults ranges from a few meters to nearly a kilometer. Displacement on these faults 
formed the two prominent ridges east o f Antelope Mountain. Retro-deformed cross- 
sections indicate at least 10-15% extension o f the Antelope Mountain block. Movement 
on these faults appears to be rotational, and the faults themselves are probably listric.
These faults cut Middle Albian conglomerate in the southern part o f  the study area, and 
are overlapped by Coniacian to Maastrichtian sandstone o f the Hombrook Formation. 
Thus, this second generation o f normal friults appears to have formed during the mid Late 
Cretaceous. This tightly bracketed Mesozoic extension appears to be responsible for
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much of the present-day topography.
Tectonics
The Yreka terrane is interpreted as thrust nappes above an accretionary prism 
represented by the Gregg Ranch Complex and the Schulmeyer Gulch mélange (Lindsley- 
Griffin et ai., 1991; Eschelbacher and Wallin, 1998). These mélange units are probably 
tectonostratigraphic equivalents, coeval, and represent a single subduction complex that 
existed during mid-Paleozoic subduction (Wallin et al., 1988). Yreka terrane formations 
can be subdivided into three lithotectonic assemblages, the Basal Assemblage, the 
Ofifecraped Assemblage, and the Overlap Assemblage (Eschelbacher and Wallin, 1998). 
Mélange units belong to the Basal Assemblage, which comprises deformed 
parautochthonous rocks. This interpretation places the Antelope Moimtain Quartzite in 
the Basal Assemblage o f  the Yreka terrane.
Metasedimentary units in the Yreka terrane represent trench and trench-slope basins 
that formed in a developing forearc (Lindsley-GriflBn and GrifiBn, 1983; Wallin and 
Trabert, 1994; Wallin and Gehrels, 1995, Gin 1995). Many o f these units, including the 
Duzel Phyllite and Mo Sett Creek Formation, are considered as part o f the Oflfecraped 
Assemblage, probably forming in a trench-floor setting (Eschelbacher and Wallin 1998), 
with the Antelope Mountain Quartzite, being a notable exception.
The observed symmetrical wave ripples appear to be nearshore shallow-water 
structures, which provide insight into the depositional history o f the Antelope Mountain 
Quartzite. indicating a continental shelf depositional setting. However, two argillite 
marker beds slightly higher in the stratigraphy may complicate this history. These two 
argillites, one in the middle o f  the sandstone member and one at the top, may have similar
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origins as shallow-water continental shelf deposits. However, because the radio larian 
chert that caps the Antelope Mountain Quartzite indicates the block must have been 
transported to abyssal depth, preservation o f the upper argillite through such transport 
seems unlikely. If the upper argillite is a shallow-water deposit, then partial lithification 
would have had to occur in order for the argillite to survive transport. Therefore, two 
possible interpretations exist. First, the argillite at the top o f the section is a deep-water 
pelagic deposit, and the argillite in the middle o f  the section, a shallow-water deposit. 
Second, the argillite at the top o f the section is a shallow-water shelf deposit, and 
underwent lithification prior to transport o f the Antelope Mountain Quartzite block to 
depth.
Transport o f the Antelope Mountain block to depth may have occurred in several 
ways. The first possibility is that it may have been part o f  a shelf deposit that calved oflf 
and eventually fell directly into the trench, later becoming incorporated into the 
accretionary prism. However, accumulation o f  the thick radiolarian chert succession in a 
trench setting seems unlikely. The second possibility is that the Antelope Mountain 
Quartzite block may be part o f a deposit fi*om much farther away. Subaqueous landslides 
have been known to transport large volumes o f  material over hundreds o f kilometers 
(Jacobi. 1976). If  a large subaqueous landslide transported the Antelope Mountain block 
to the abyssal plain, then pelagic draping by both the upper argillite and the radiolarian 
chert seem feasible (Figure 15). According to this scenario, subduction-related 
movement may have then transported the block to a subduction zone, where it was 
incorporated into mélange. While this history may seem complex, the radiolarian chert 
and the argillites observed are difScult to reconcile with a less con^lex model.
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X:D eposition o f  the Antelope M ountain Q uartzite
B
Large subaqueous landslide
Abyssal plain
Pelagic rain o f  
radiolarians
movement
Incorporation into m elange
Figure 15 -Schematic geologic evolution of the Antelope Mountain block. A) Deposition 
of the Antelope Mountain Quartzite on a continental shelf. B) A large subaqueous 
landslide transporting a block o f Antelope Moimtain Quartzite to the abyssal plain.
C) Pelagic draping o f siliceous material (forming argillite and bedded chert), and 
subduction-related movement. D) incorporation o f the block into mélange.
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CHAPTER?
CONCLUSIONS
1. The Antelope Mountain Quartzite is not a facies o f the Duzel Phyllite.
2. The Antelope Mountain Quartzite is a km-scale block in mélange.
3. The Duzel Phyllite is thrust over the Antelope Mountain Quartzite.
4. Paleozoic thrusting was responsible for the Mallethead thrust, which is the major 
structural feature in the study area. The Antelope Mountain Quartzite is in the 
footwall. and is folded into a tight, overturned anticline. Folding o f the Mallethead 
thrust and the Antelope Mountain Quartzite was caused by a structurally higher thrust.
5. The overturned anticline was subsequently extended by 14% along two generations of 
high-angle normal faults.
6. Movement on the north-south trending normal foults is rotational and the foults 
themselves are probably listric.
7. N-S trending faults cut Middle Albian conglomerate in the southern part o f the study 
area and are overlapped by Coniacian to Maastrichtian sandstone o f the Hombrook 
Formation. These mid- to Upper Cretaceous faults, along with Cenozoic erosion, are 
responsible for much o f the present-day topography.
8. This deformation provides an ancient example o f intra-arc extension expressed solely 
in the pre-extensional metasedimentary rocks, rather than in the syn-extensional 
igneous rocks themselves.
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DuzdUnit:
Sample: DP-1
Total pts NC = 
Total pts. NC
Qm
K-leldspar
plagioclase
mica
heaw  min
Date 04/16/2000
•Anals'st: RCN
488 NC framework = 272 N CIithic =
500 Total ÔTuncwork = 284 NC + CE lithic =
Counts Percent Counts
136 50.00 carb intra
6 2.21 sill intra
50 18.38 matrix 30
32 11.76 cement 152
2 0.74 pseudomatrix 0
80
92
matrix (Dickinson) 182
Percent
Ü . 0 0
0.00
6.15
31.15
0.00
37.30
1) Lmt 74 92.50 80.43
2) L\m t 6 7 5 0  6.52
3) L.SS 0.00 0.00
4) 0.00 0 00
5) 0.00 0.00
6) 0.00 0.00
7) 0.00 0.00
8) 0 0 0  0.00
9) 0.00 0.00
10) 0.00 0.00
11) 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16) 0.00 0.00
17) 0.00 0.00
18) 0.00 0 0 0
Carbonate Lithic Fragments Subtotal 80 100.00 86 96
19) Lscc 12 13.04
20) 0 00
21) 0.00
Op = 
Lv = 
Ls = 
Lm= 
Total
Subtotal 12
Counts
0
6
0
74
%Ll w/oLc Counts %Lt w/Lc
0.00 Counts %Lj  w/oLc Qp = 0 0.00
7.50 Op = 0 000 Lv = 6 6.52
0.00 Lvtn = 6 7.50 Ls = 0 0.00
92.50 Lsm = 0 0.00 Lm = 74 80.43
80 100 00 7.50 Lc = 12 15.00
92 101.96
OFL QmFLt QmPK QpLvLs QpLvmLsm
% o 50.00 %Qm 50.00 %Qm 70.83 %Qp 0.00 % 0p 0.00
%F 20.59 %F 20.59 % P 26.04 •/oLv 100.00 %Lvm 100.00
%L 29.41 % U 29.41 */.K  3.13 %Ls 0.00 %L^m 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.89 Lm/Lt = 0.93 Lc/Lt =  0.41 %Lv 7.50
Qm/F = 2.43 Lv/Lt = 0.08 Lc/Ls = #DlV/0! LitiLvLs %Ls 0.00
Op/Q = 0.00 Ls/Lt = 0.00 •/.Lm 92.50 100.00
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Unit; Duzel Date: 04/16/2000
Sample: DP-2 Analvst; RCN
Total pts. NC = 490 NC framcwTxk = 310 NC lithic = 62
Total pts. NC -  CE = 500 Total ftamcwork = 320 NC + CE lithic = 72
Counts Percent Counts Percent
Om 164 52.90 carb intra 0.00
K-feldspar 4 1.29 sill intra 0.00
plagioclase 80 25.81 matrix 20 4.08
mica 15 4.84 cement 145 29.59
heavy min 0 0.00 pseudomatrix 0 0.00
matrix (Dickinson) 165 33.67
Lithic Gram Tvpe Counts • J .1 ».'0 Lc •qLl w/ Lc
II Lmt 54 87.10 75.00
2) Lvrat 8 12.90 11.11
3) Lss 0.00 0 00
4) 0.00 0.00
5) 0.00 0.00
6) 0.00 0.00
7) 0.00 0.00
8) 0.00 0.00
9) 00 0 0.00
10) 0.00 0.00
11) 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
161 0.00 0.00
17) 0.00 0.00
18) 00 0 0.00
Carbonate Lithic Fragments Subtotal 62 100.00 86.11
19) Lscc 10 13.89
20) 0 0 0
21) 0.00
Subtotal 10
Counts %Lt w/oLc Counts %Lt w/Lc
Op = 0 0.00 Counts %Ll w/oLc Qp = 0 0.00
Lv = 8 12.90 Op = 0 0.00 Lv = 8 11.11
Ls = 0 0.00 Lvm = 8 12.90 Ls = 0 0.00
Lm - 54 87.10 Lsm = 0 0.(X) Lm = 54 75.00
Total 62 100.00 8 12.90 Lc = 10 16.13
72 102.24
OFL QmFLt QmPK (JpLvLs QpLvmLsm
% o 52.90 %Qm 52.90 %Qm 66.13 •/iQ p 0.00 %Qp 0.00
%F 27.10 %F 27.10 %P 32.26 %Lv 100.00 %Lvm 100.00
% L 20.00 %Lt 20.00 %K 1.61 •/.L s 0.00 •/oLsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.95 Lm/Lt = 0.87 Lc/Lt = 0.50 •/.L v 12.90
Om/F = 1.95 Lv/Lt = 0.13 LoLs = #DlV/0! LmLvLs •/.L s 0.00
0 p /0  = 0.00 Ls/Lt = 0.00 •/.Lm 87.10 100.00
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Unit; Duzel Date: 04/16/2000
Sample: DP-3 Analvst; RCN
Total pts NC = 492 NC framework = 315 NC lithic = 61
Total pts. NC f  CE = 500 Total framework = 323 NC -i- CE lithic = 69
Counts Percent Counts Percent
Qm 166 52.70 carb intra 0.00
K-fcldspar 4 1.27 sili intra 0.00
plagioclase 84 26.67 matrix 25 5 08
mica 24 7.62 cement 128 26.02
heavy min 0 0.00 pseudomatrix 0 0.00
matrix (Dickinson) 153 31.10
Lithic Grain Tvpc Counts *aLt w/o Lc ^mLt »7 Lc
1) Lmt 53 86.89 76.81
2) Lvmt 8 13.11 11.59
3) Lss 0.00 0.00
4) 0.00 0.00
5) 0.00 0.00
6) 0.00 0.00
7) 0.00 0.00
8) 0.00 0.00
9) 0.00 0.00
10) 0.00 0.00
II) 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15, 0.00 0.00
16, 0.00 0.00
17) 0.00 0.00
18, 0.00 0.00
Carbonate Lithic Fragments Subtotal 61 100.00 88.41
19) Lscc 8 11.59
20, 0.00
21) 0.00
Subtotal 8
Counts %Lt w/oLc Counts %Lt w/Lc
Op = 0 0.00 Coimts %Lt w’/oLc Op = 0 0.00
Lv = 8 13.11 Op = 0 0.00 Lv = 8 11.59
Ls = 0 0.00 Lvm = 8 13.11 Ls = 0 0.00
Lm= 53 86.89 Lsm = 0 0.00 Lm = 53 76.81
Total 61 100.00 8 13.11 Lsce = 8 13.11
69 101.52
QFL QtnFLt QmPK QpLvLs
%o 52.70 %Qm 52.70 %Qm 65.35 %Qp 0 0 0 %Qp
%F 27.94 %F 27.94 %P 33.07 %Lv 100.00 %Lvm
%L 19.37 %Lt 19.37 %K 1.57 %Ls 0.00 %Lsm
Totals 100.00 100.00 100.00 100.00
P/F = 0.95 Lm/Lt = 0.87 Lc/Lt = 0.41 %Lv
Qm/F = 1 89 Lv/Lt = 0.13 Lc/Ls = #DlV/0! LmLvLs %Ls
Qp/Q = 0.00 Ls/Lt = 0.00 V.Lm 86.89
QpLvmLsm
0.00
100.00
0.00
100.00
13.11
0.00
100.00
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Unit: Ouzel Date: 04/16/2000
Sample: DP-4 Analvst: RCN
Total pts NC = 481 NC framewnrk = 253 NC lithic = 62
Total pis. NC -r CE = 500 Total framework = 272 NC -1- CE lithic = 81
Counts Percent Counts Percent
Qm 145 57.31 carb intra 0.00
K-fcIdspar 3 1,19 sili intra 0.00
plagioclase 43 17.00 matrix 27 5.61
mica 30 11.86 cement 167 34.72
heaw  ram 4 1.58 pseudomatrix 0 0.00
matrix (Dickinson) 194 40.33
Lithic Grain T \pc Counts o^Ll m/o Lc */ Lc
1) Lmt 58 93.55 71.60
2) Lvmt 4 6.45 4.94
3) Lss 0.00 0.00
4) 0.00 0.00
5) 0.00 0.00
6) 0.00 0.00
7) 0.00 0.00
8) 0.00 0.00
9) 0.00 0.00
10) 0.00 0.00
ID 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16) 0.00 0.00
17) 0.00 0.00
18) 0.00 0 0 0
Carbonate Lithic Fragments Subtotal 62 100 00 76.54
19) Lscc 19 25.46
20) 0.00
21) 0.00
Subtotal 19
Counts %Ll w/oLc Counts %Lt w /Lc
Op = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Lv = 4 6.45 O p =  0 0.00 Lv = 4 4.94
Ls = 0 0.00 Lvm = 4 6,45 Ls = 0 0.00
Lm= 58 93.55 Lsm = 0 0.00 Lm = 58 71.60
Total 62 100.00 4 6.45 Lc = 19 3065
OFL QmFLt QmPK
%o 57.31 %Qm 57.31 %Qm 75.92 %Qp
%F 18.18 %F 18.18 %P 22.51 %Lv
%L 24.51 %U 24.51 "/oK 1.57 %Ls
als 100.00 100.00 100.00
P/F = 0.93 Lm/Lt = 0.94 Lc/Lt = 0.78
Qm/F = 3 15 Lv/Lt = 0.06 Lc/Ls = #DlV/0! LmLvLs
Qp/Q = 0.00 Ls/Lt = 0.00 %Lm
81 107.19
QpLvLs ()pLvmLsm
0.00 %Qp 0.00
100.00 %Lvm 100.00
0.00 %Lsm 0.00
100.00 100.00
%Lv 6.45
%Ls 0.00
93.55 100.00
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Unit: Duzel Date: 04/16/2000
Sample: DP-5 Analyst; RCN
Total pis NC = 492 NC framework = 285 NC lithic = 66
Total pts NC + CE = 500 Total framework = 293 NC + CE lithic = 74
Counts Percent Counts Percent
Qm 152 53.33 carb intra 0 00
K.-fcldspar 4 1.40 sili mtra 0.00
plagioclase 63 22.11 matrix 30 6.10
mtca 24 8.42 cement 148 30.08
heavy mm 5 1.75 pseudomatrix 0 0 00
matrix ( Dickinson ) 178 36.18
Lithic Grain Type Counts 1 J . I  w / o  I x y«Li L c
1) Lmt 63 95.45 85.14
2) Lvmt 3 4.55 4.05
?) Lss 0.00 0.00
4l 0.00 0.00
5) 0.00 0.00
61 0,00 0.00
7) 0.00 0.00
8) 0.00 0.00
‘h 0.00 0.00
10) 0.00 0.00
III 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16, 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 66 100.00 89.19
19) Lscc 8 10.81
20) 0.00
21) 0.00
Subtotal 8
Counts %Lt w/oLc Counts %Lt w/Lc
Op = 0 0.00 Counts %Lt w’/oLc Op = 0 0.00
Lv = 3 4.55 Qp = 0 0.00 Lv = 3 4.05
Ls = 0 0.00 Lvm -  3 4.55 Ls = 0 0.00
Lm= 63 95.45 Lsm = 0 0.00 Lm = 63 85.14
Total 66 100.00 3 4.55 Lc = 8 12.12
74 101.31
QFL QmFU QmPK QpLvLs QpLvmLsm
% o 53.33 %Qm 53.33 % 0m  69.41 •/•Qp 0.00 % Qp  0.00
%F 23.51 %F 23.51 %P  28.77 •/oLv 100.00 •/oLvm 100.00
%L 23.16 %Lt 23.16 %K 1.83 •/•Ls 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 inn on
P/F = 0-94 Lm/Lt = 0.95 Lc/Lt = 0.35 %Lv 4.55
Qm/F = 2.27 Lv/Lt = 0.05 Lc/Ls = #DIV/0! LmLvLs •/.Ls 0.00
Qp/Q = 0.00 Ls/Lt = 0.00 %Lm 95.45 100.00
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Unit: Duzel Dale: 04/16/2000
Sample; DP-6 Analvst: RCN
Total pts. NC = 492 NC framework = 296 NC lithic = 76
Total pts NC CE = 500 Total framework -  304 NC + CE lithic = 84
Counts Percent Counts Percent
Qm 163 55 07 carb intra 0.00
K-teldspar 5 1.69 sili intra 0 0 0
plagioclase 52 17.57 matrix 20 4.07
mica 33 11.15 cement 139 28.25
hca\>' min 4 1.35 pseudomatrix 0 0.00
matrix (Dickinson) 159 32.32
Lithic Grain T\-pe Counts w/o Lc ?«Li w/ Le
1, Lmt 74 97.37 88.10
2l L.vtnt 2 2.63 2.38
3> Lss 0.00 0.00
4) 0.00 0.00
5) 0.00 0.00
6) 0.00 0.00
7) 0.00 0.00
8) 0.00 0.00
9) 0.00 0.00
10) 0.00 0.00
111 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0 0 0
16) 0.00 0 0 0
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 76 100.00 90.48
10) Lsce 8 9.52
20) 0.00
21) 0.00
Subtotal 8
Counts %Lt w/oLc Counts %Lt w/Lc
Qp = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Lv = 2 2.63 Qp = 0 0.00 Lv = 2 2.38
Ls = 0 0.00 Lvm = 2 2.63 Ls = 0 0.00
Lm= 74 97.37 Lsm = 0 0.00 Lm - 74 88.10
Total 76 100.00 2 2.63 Lc = 8 10.53
84 101.00
QFL QmFLt QmPK (JpLvLs C^LvmLsm
% o 55.07 %Qm 55.07 % Q m  74.09 %Qp 0.00 % Qp 0.00
%F 19.26 %F 19.26 %P 23.64 »/oLv 100.00 •/.Lvm 100.00
%L 25.68 %Lt 25.68 %K 2.27 % U 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P.'T = 0.91 Lm/Lt = 0.97 L o 'L t= 0 .31 •/.Lv 2.63
Q m /F = 2.86 Lv/U = 0 03 Lc/Ls = «DIV/0! LmLvLs •/.Ls 0.00
Op/Q = 0.00 Ls/Lt = 0.00 %Lm 97.37 100.00
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Unit: Duzel Date: 04/16/2000
Sample- DP-7 Analvst: RCN
Total pts. NC = 49! NC framework = 293 NC lithic = 58
Total pts. NC -*■ CE - 500 Total framework = 302 NC -T- CE lithic = 67
Counts Percent Counts Percent
Om 140 47.78 carb intra 0.00
K.-feldspar 8 2.73 sili intra 0.00
plagioclase 87 29.69 matrix 30 6.11
mica 28 9.56 cement 134 27.29
hca\->- min 6 2.05 pseudomatrix 0 0.00
matrix (Dickmson) 164 33.40
Lithic Grain Tvpe Counts w / o  L c " « L i  « /  L c
U Lmt 44 75.86 65.67
2 ) Lvmt 14 24.14 20.90
3» Lss 0.00 0.00
4) 0.00 0.00
51 0.00 0.00
6) 0.00 0.00
71 0.00 0.00
8) 0.00 0.00
9 | 0.00 0.00
10) 0.00 0.00
11) 0.00 0.00
121 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
151 0.00 0.00
16/ 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 58 100.00 86.57
19) Lscc 9 13.43
20) 0.00
21) 0.00
SubtcMal 9
Counts %Lt w/oLc Counts %Lt w/Lc
Op = 0 0.00 Counts % Lt w/oLc Qp = 0 0.00
Lv = 14 24.14 Op = 0 0.00 Lv = 14 20.90
Ls = 0 0.00 Lvm = 14 24.14 Ls = 0 0.00
L m - 44 75.86 Lsm = 0 0.00 Lm = 44 65.67
Total 58 100.00 14 24.14 Lc = 9 15.52
67 102.08
QFL QmFLt QmPK QpLvLs QpLvmLsm
%o 47.78 %Qm 47.78 %Qm 59.57 •/«Qp 0.00 % 0p 0.00
%F 32.42 %F 32.42 %P 37.02 %Lv 100.00 %L\m 100.00
%L 19.80 %Lt 19.80 %K 3.40 %Ls 0.00 •/.Lsm 0.00
Totals 100.00 100 00 100.00 100.00 100.00
P/F = 0 9 2 Lm/Lt = 0.76 Lc/Lt = 0.45 •/.Lv 24.14
Qm/F = 1.47 Lv/Lt = 0.24 Lc/Ls = #DrV/0! LmLvLs %Ls 0.00
Q p/Q  = 0.00 Ls/Lt = 0.00 %Lm 75.86 100 00
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Unit: Duzel Date: 04/16/2000
Sample: DP-8 Analvst: RCN
Total pts. NC = 490 NC &amework = 348 NC lithic = 122
Total pis. NC -r CE = 500 Total framework = 358 NC + CE lithic = 132
Counts Percent Counts Percent
Qm 130 37.36 carb intra 0.00
K.-foldspar 22 6.32 sili intra 0 0 0
plagioclase 74 21.26 matn.x 36 7.35
mica 32 9 20 cement 66 13.47
hea\-> mm 8 2.30 pseudomatrix 0 0.00
matrix (Dickinson) 102 20.82
Lithic Grain T \pe Counts «^Li w/o te ^il.1 w/ Le
1) Lmt 112 91.80 84.85
2) Lvmt 10 8.20 7.58
3) Lss 0.00 0.00
4) 0.00 0.00
5) 0.00 0.00
6) 0.00 0 0 0
7) 0.00 0.00
8) 0.00 0.00
9) 0.00 0.00
10) 0.00 0.00
11) 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16) 0.00 0.00
17) 0.00 0.00
IS) 0.00 0.00
Carbonate Lithic Fragments Subtotal 122 100.00 92.42
19) Lscc 10 7.58
20) 0.00
21) 0.00
Subtotal 10
Counts %Lt w/oLc Counts %Lt w/Lc
Qp = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Lv = 10 8.20 Qp = 0 0.00 Lv = 10 7.58
Ls = 0 0.00 Lvm = 10 8.20 Ls = 0 0.00
Lm= 112 91.80 Lsm = 0 0.00 Lm = 112 84.85
Total 122 100.00 10 8.20 Lc = 10 8.20
132 100.62
QFL QmFLt QmPK. QpLvLs QpLvmLsm
% o 37.36 %Qm 37.36 %Qm  57.52 %Qp 0.00 %Qp 0.00
%F 27.59 %F 27.59 %P 32.74 %Lv 100.00 %Lvm 100.00
%L 35.06 %Lt 35.06 %K 9.73 %Ls 0.00 %Lsm 0.00
Totals 100.00 100 00 100.00 100.00 100.00
P/F = 0.77 Lm/Lt = 0.92 LoLt = 0.29 %Lv 8.20
Qm/F = 1.35 Lv/Lt = 0.08 Lc/Ls = #DIV/0! LmLvLs •/.Ls 0.00
Qp/Q = 0.00 Ls/Lt = 0.00 •/.Lm 91.80 100.00
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Unit. Duzel Date: 04/16/2000
Sample: DP-9 Analvst: RCN
Total pts. NC = 495 NC framework = 396 NC lithic = 168
Total pts. NC + CE = 500 Total framework = 401 NC + CE lithic = 173
Counts Percent Counts Percent
Om 180 45.45 carb mtra 0.00
K.-feldspar 6 1.52 sill intra 0.00
plagioclase 42 10.61 mairtx 38 7.68
mica 7 1.77 cement 51 10.30
heavy mtn 3 0.76 pseudomatrix 0 0.00
matrix (Dickmson) 89 17.98
Lithic Grain Tvpc Counts * i L t  W /O  L c ^ • L t  w /  L c
I) Lmt 125 74.40 72.25
2) Lvmt 43 25.60 24.86
3) Lss 0.00 0.00
4) 0.00 0.00
5) 0.00 0.00
6) 0.00 0.00
7) 0.00 0.00
8) 0.00 0.00
9) 0.00 0.00
10) 0.00 0.00
11) 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16) 0.00 000
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 168 100.00 97.11
19) Lsce 5 2.89
20) 0.00
21) 0.00
Subtotal 5
Counts %Lt w/oLc Counts %Lt w/Lc
Qp = 0 0.00 Counts */4Lt w/oLc Op = 0 0.00
Lv = 43 25.60 (3p = 0 0.00 Lv = 43 24.86
Ls = 0 0.00 Lvm = 43 25.60 Ls = 0 0.00
Lm= 125 74,40 Lsm = 0 0.00 Lm = 125 72.25
Total 168 100.00 43 25.60 Lc = 5 2.98
173 100.09
QFL QmFLt QmPK QpLvLs QpLvmLsm
%Q 45,45 %Qm 45.45 %Qm 78.95 %Qp 0.00 %Qp 0.00
%F 12.12 •/iF 12.12 %P 18.42 %Lv 100.00 •/oLvm 100.00
%L 42.42 %Lt 42.42 %K 2.63 •/.Ls 0.00 %Lsm 0.00
Totals 100.00 100 00 100.00 100.00 100.00
P/F = 0.88 Lm/Lt = 0.74 Lc/Lt = 0 .1 2 %Lv 25.60
Om/F = 3.75 Lv/l4 = 0.26 Lc/Ls = #DlV/0! LmLvLs •/.Ls 0.00
Op/Q = 0.00 Ls/Lt = 0.00 %Lm 74.40 100.00
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Unit: Duzel Dale: 04/16/2000
Sample: DP-10 Analsat: RCN
Total pts. NC = 490 NC framework = 388 NC lithic = 174
Total pts. NC + CE = 500 Total fiamcwork = 398 NC + CE lithic = 184
Counts Percent Counts Percent
Qm 169 43.56 carb intra 0.00
K.-feldspar 3 0.77 sili intra 0.00
plagioclase 42 10.82 matrix 40 8.16
mica 20 5.15 cement 38 7.76
heaw  min 4 1.03 pseudomatrix 0 0.00
matrix (Dickinson) 78 15.92
Lithic Grain T \p c Counts *«Lt w/o Lc ^J-l W/I.C
II Lmt 126 72.41 68.48
2) Lvmt 48 27.59 26.09
3l Lss 0.00 0.00
4) 0.00 0.00
5) 0.00 0.00
6) 00 0 0.00
7) 0.00 0.00
8) 0.00 0.00
9) 0 0 0 0.00
10) 0.00 0.00
111 0.00 0.00
121 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15l 0.00 0.00
16l 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 174 100.00 94.57
19) Lscc 10 5.43
201 0.00
211 0.00
Subtotal 10
Counts %Lt w/oLc Counts •/oLt w/Lc
Qp = 0 0.00 Counts ?«Lt w/oLc Qp = 0 0.00
Lv = 48 27.59 Qp= 0 0.00 Lv = 48 26.09
Ls = 0 0.00 Lvm = 48 27.59 Ls = 0 0.00
Lm= 126 72.41 Lsm = 0 0.00 Lm = 126 68.48
Total 174 100.00 48 27.59 Lc = 10 5.75
184 100.31
QFL QmFLt QmPK QpLvLs (QpLvmLsm
o/oQ 43.56 %Qm 43.56 %Qm 78.97 %Qp 0.00 %Qp 0.00
%F 11.60 %F 11.60 %P 19.63 %Lv 100.00 %Lvm 100.00
%L 44.85 %Lt 44.85 •/.K 1.40 %Ls 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.93 Lm/Lt = 0.72 LtsLt = 0.22 •/.Lv 27.59
Qm/F = 3.76 Lv/Lt = 0.28 Lc/Ls = #DlV/0! LmLvLs 0.00
Qp/Q = 0.00 Ls/Lt = 0.00 •/ajn 72.41 100.00
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Unit: Duzel Date: 04/16/2000
Sample: DP-11 Analvst: RCN
Total pts. NC = 487 NC framcvtorlc = 406 NC lithic = 180
Total pts. NC -  CE = 500 Total ftamcworlc = 419 NC -r CE lithic = 193
Counts Percent Counts Percent
Qm 194 47.78 carb mtra 0.00
K-fcldspar 6 1.48 sill intra 0.00
plagioclase 26 6 4 0 matrix 46 9.45
mica 5 1.23 cement 28 5.75
hcavv mm 2 0.49 pseudomatrix 0 0.00
matrix (Dickmson) 74 15.20
Lithic Grain T \pe Counts #/o Lc w/ Lc
I,
2)
3)
4(
5)
6) 
7) 
8>
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20) 
21)
Qp = 
Lv = 
Ls = 
Lm= 
Total
Lmt
Lvmt
Lss
Carbonate Lithic Fragments Subtotal
Lscc
Counts */4Lt w/oLc
0 0.00 Coun
39 21.67 Qp = 0
0 0.00 Lvm = 39
141 78.33 Lsm = 0
Subtotal
%Lt w/oLc 
0.00 
21.67 
000
180
QFL
100.00 39
Q m FU
21.67
QmPK
141
39
180
13
13
Qp
Lv = 
Ls : 
Lm : 
Lc :
% o 47.78 % 0m 47.78 % 0m  85.84 %Qp
%F 7.88 %F 7.88 %P 11.50 %Lv
%L 44.33 %Lt 44.33 •/oK 2.65 %Ls
als 100 00 100.00 100.00
P /F=  0.81 Lm/Lt = 0.78 Lc/Lt = 0.29
Qm/F = 6.06 Lv/Lt = 0.22 Lc/Ls = #DrV/0! LmLvLs
Q p/Q  = 0.00 Ls/Lt = 0.00 %Lm
78.33 73.06
21.67 20.21
000 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0 0 0
0.00 0.00
0.00 0.00
100.00 93.26
6.74
0.00
0.00
Counts %Lt w/Lc
0 0.00
39 20.21
0 0.00
141 73.06
13 7.22
193 100.49
QpLvLs
0.00 % Q p
100.00 %Lvm
0.00 %Lsm
100.00
%Lv
%Ls
78.33
QpLvmLsm
0.00
100.00
0.00
100.00
21.67
0.00
100.00
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Unit: Duzel Date (M/16/2000
Sample: DP-12 Analvst: RCN
Total pts. NC = 495 NC framework = 351 NC lithic = 129
Total pts. NC + CE = 500 Total framework -  356 NC + CE lithic = 134
Counts Percent Counts Percent
Om 174 49.57 carb mtra 0.00
K-fcldspar 4 1 14 sili intra 0.00
plagaoclasc 44 12.54 matrix 30 606
mica 14 3.99 cement 97 19.60
hcasy mtn 3 0.85 pseudomatrix 0 0.00
matrix (Dickinson ) 127 25 66
Lithic Grain Tspc Counts Lc ?#Li w/ Lc
1) Lmt 116 89.92 86.57
2) Lvmt 13 10.08 9.70
3) Lss 0.00 0.00
4) 0.00 0.00
5) 0.00 0.00
6 1 0.00 0.00
7) 0.00 0.00
8) 0.00 0.00
9) 0.00 0.00
10) 0.00 0.00
11) 0.00 0.00
12) 0.00 0.00
13, 0.00 0.00
14) 000 0.00
15) 0.00 0.00
16, 0.00 0.00
17) 0.00 000
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 129 100.00 96.27
19) Lscc 5 3.73
20) 0.00
21, 0.00
Subtotal 5
Counts %Lt w/oLc Counts %Lt w/Lc
Qp = 0 0.00 Counts %Ll w/oLc Op = 0 0.00
Lv = 13 10.08 Op = 0 0 00 Lv = 13 9.70
L s - 0 0.00 Lvm = 13 10.08 Ls = 0 0.00
Lm= 116 89.92 Lsm = 0 0.00 Lm = 116 86.57
Total 129 100.00 13 10.08 Lc = 5 3.88
134 100.14
OFL QmFLt QmPK. (QpLvLs QpLvmLsm
%Q 49.57 •/.Om 49.57 %Qm 78.38 "/•Qp 0.00 %Qp 0.00
%F 13.68 %F 13.68 '/oP 19.82 •/.Lv 100.00 •/oLvm 100.00
%L 36.75 •/oU 36.75 %K 1.80 •/.Ls 0.00 •/oLsm 0.(X)
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.92 Lm/Lt = 0.90 Lc/Lt = 0 .1 4 •/.Lv 10.08
O m /F - 3.63 Lv/Lt = 0.10 Lc/Ls = #DIV/0! LmLvLs •/oLs 0.00
Op/Q = 0 0 0 Ls/Lt = 0.00 % U a 89.92 100.00
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Unit; Duzel Date: 04/16/2000
Sample: DP-13 Anal)st RCN
Total pts NC = 495 NC framework = 351 NC lithic = 148
Total pis. NC + CE = 500 Total framework = 356 NC + CE lithic = 153
Counts Percent Counts Percent
Om 162 46.15 carb intra 0.00
K.-feM»par 3 0.85 sill intra 0.00
plagioclase 38 10.83 matn.x 27 5.45
mica 19 5.41 cement 96 19.39
hcas'N mtn 2 0.57 pseudomatrix 0 0.00
matrix (Dickinson ) 123 24.85
Lithic Grain Tspc Counts W/O Lc ^•Lt •»/ Ix
I) Lmt 135 91.22 88.24
2> L\mt 13 8.78 8.50
3) 0.00 0.00
4) 0.00 0 0 0
5i 0.00 0.00
6) 0.00 0.00
7) 0.00 0.00
8l 0.00 0 0 0
9 | 0.00 0.00
10) 0.00 0.00
11) 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16) 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 148 100.00 96 73
19) Lsce 5 3.27
20) 0.00
21) 0.00
Subtotal 5
Counts %Lt w/oLc Counts %Lt w/Lc
Op = 0 0.00 Counts %Lt w/oLc Op = 0 0.00
L\ = 13 8.78 Op = 0 0.00 Lv = 13 8.50
Ls = 0 0.00 Lvm = 13 8.78 Ls = 0 0.00
Lm= 135 91.22 Lsm = 0 0.00 Lm = 135 88.24
Total 148 100.00 13 8.78 Lc = 5 3.38
153 100.11
QFL QmFLt QmPK. QpLvLs QpLvmLsm
%Q 46.15 % 0m 46 15 %Qm 79.80 %Qp 0.00 % Q p  0 00
%F 11 68 %F 11.68 %P 18.72 %Lv 100.00 •/oLvm 100.00
%L 42.17 •/.Lt 42.17 %K 1.48 %Ls 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/l-' = 0.93 Lm/Lt = 0.91 LcfL t= 0 12 •/.Lv 8.78
Om/F = 3.95 Lv/Lt = 0.09 Lc/Ls = «DIV/0! LmLvLs %Ls 0.00
Q p / 0 - 0.00 Ls/Lt = 0.00 •/.Lm 91.22 100.00
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Unit: Dtizcl Date: 04/16/2000
Sample- D P-14 Analvst: RCN
Total pts. NC = 490 NC framework = 352 NC lithic = 123
Total pts NC CE = 500 Total framework = 362 NC CE lithic = 133
Counts Percent Counts Percent
Om 178 50.57 carb intra 000
K-toldspar 5 1.42 sili intra 0.00
plagioclase 46 13.07 matrix 33 6.73
mica 14 3.98 cement 87 17.76
heavy min 4 1.14 pseudomatrix 0 0.00
matrix (Dickinson) 120 24.49
Lithic Grain Tvpc Coimts * J.I W/O Lc 1«Li »/ Le
ll Lmt 104 84.55 78.20
2) Lvmt 19 15.45 14.29
3i 0.00 0.00
4( 0.00 0.00
5) 0.00 0.00
6) 0.00 0.00
7) 0.00 0.00
8) 0.00 0.00
9) 00 0 0.00
10) 0.00 0.00
11) 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16i 0.00 0.00
17) 0.00 0.00
18) 0.00 00 0
Carbonate Lithic Fragments Subtotal 123 100.00 92.48
19) Lsce 10 7.52
20) 0.00
21) 0.00
Subtotal 10
Counts %Lt w/oLc Counts %Lt w/Lc
Op = 0 0.00 Counts %Lt w/oLc Q p = 0 0.00
L v - 19 15.45 Op = 0 0.00 Lv = 19 14.29
Ls = 0 0.00 Lvm = 19 15.45 Ls = 0 0.00
Lm= 104 84.55 Lsm = 0 0.00 Lm - 104 78.20
Total 123 100.00 19 15.45 L c - 10 8.13
133 100 61
OFL QmFLt QmPK QpLvLs QpLvmLsm
% o 50.57 %Qm 50.57 %Qm 77.73 %Qp 0.00 %Qp 0.00
%F 14 49 %F 14.49 %P 20.09 %Lv 100.00 %Lvm 100.00
%L 34.94 %Lt 34.94 o/oK 2.18 % Ls 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P /F - 0.90 Lm/Lt = 0.85 Lc/Lt = 0.29 •/.Lv 15.45
Om/F = 3.49 Lv/Lt = 0.15 LiVLs = *DlV/0! LmLvLs •/.Ls 0.00
Op/Q = 0.00 Ls/Lt = 0.00 %Lm 84.55 100.00
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Unit: Duzel Date: 04/16/2000
Sample: DP-15 Analvst; RCN
Total pts. NC — 494 NC hamework = 397 NC lithic = 163
Total pts. NC CE - 500 Total fiamcwork = 403 NC T- CE lithic = 169
Counts Percent Counts Percent
Qm 193 48.61 carb intra 0.00
K-feldspar 3 0.76 sili intra 0.00
plagioclase 38 9.57 matrix 52 10.53
mica 4 1.01 cement 39 7.89
heasy min 2 0.50 pseudomatrix 0 0.00
matrix (Dickinson) 91 18.42
Lithic Gram Tspc Counts *'aLt W/O L.C t »Ll w Lc
II Lmt 138 84.66 81.66
2) Lsmt 25 15.34 14.79
3) 0.00 0.00
4 | 0.00 0.00
5) 0.00 0.00
6) 0.00 0.00
7) 0.00 0.00
8) 0.00 0.00
9) 0.00 0.00
10) 0.00 0.00
II) 0.00 0.00
I2l 0.00 0.00
131 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16) 0.00 0.00
17) 0.00 0.00
18) 0 00 0.00
Carbonate Lithic Fragments Subtotal 163 100.00 96.45
19) Lscc 6 3.55
20) 0.00
21) 0.00
Subtotal 6
Counts ®.4Lt w/oLc Coimts %Lt w/Lc
Op = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Ls = 25 15.34 Op = 0 0.00 Lv = 25 14.79
Ls = 0 0.00 Lvm = 25 15.34 Ls = 0 0.00
Lm= 138 84.66 Lsm = 0 0.00 Lm = 138 81.66
Total 163 100.00 25 15.34 Lc = 6 3.68
169 100.13
OFL QmFLt QmPK QpLvLs C^LvmLsm
%o 48.61 % C ^ 48.61 %Qm 82.48 %Qp 0.00 % Q p  0.00
%F 10.33 */oF 10.33 %P 16.24 •/.Lv 100.00 •/oLvm 100.00
%L 41.06 •/.Ll 41.06 %K 1.28 %Ls 0.00 %Lsm 0.00
Totals 100.00 10000 100.00 100.00 100.00
P/F = 0.93 Lm/Lt = 0.85 Lc/Lt = 0 .1 5 •/.Lv 15.34
Om/F - 4.71 Lv/Lt = 0.15 Lc/Ls = #DIV/0! LmLvLs •/.L s 0.00
Q p/Q  = 0.00 Ls/Lt = 0.00 •/.Lm 84.66 100.00
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Unit; Duzel Date: 04/16/2000
Sample: DP-16 Analvst: RCN
Total pts. NC = 496 NC framework = 390 NC lithic = 145
Total pts NC + CE = 500 Total framework = 394 NC -  CE lithic = 149
Counts Percent Counts Percent
Om 205 52.56 carb intra 0.00
K-feldspar 4 1.03 sili intra 0.00
plagioclase 36 9.23 m atnx 64 12.90
mica 2 0.51 cement 36 7.26
hca\"> min 4 1.03 pscudomatrLX 0 0.00
matrix (Dickinson) 100 20.16
Lithic Grain Tvpe Counts *iLt w/o Lc N L l  w/ L c
n Lmt 128 88.28 85.91
2) Lvmt 17 11,72 11.41
3) 0.00 0.00
4) 0.00 0.00
5) 0.00 0.00
6) 000 0.00
7) 0.00 0.00
8) 0.00 0.00
9) 0.00 0 00
10) 0.00 0.00
ID 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16) 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 145 100.00 97.32
19) Lsce 4 2.68
20) 0.00
21) 0.00
Subtotal 4
Counts %Lt w/oLc Counts %Lt w/Lc
Qp = 0 0.00 Coimts %Lt w/oLc Qp = 0 0.00
Lv = 17 11.72 Qp = 0 0.00 Lv = 17 11.41
Ls = 0 0.00 Lvm = 17 11.72 Ls = 0 0.00
Lm= 128 88.28 Lsm = 0 0.00 Lm = 128 85.91
Total 145 100.00 17 11.72 Lc = 4 2.76
149 100.07
QFL (JmFLt QmPK QpLvLs QpLvmLsm
% o 52.56 % 0m 52.56 % 0m  83.67 %Qp 0.00 %Qp 0.00
%F 10.26 %F 10.26 %P 14.69 %Lv 100.00 •/oLvm 100.00
%L 37.18 %Ll 37.18 %K 1.63 %Ls 0.00 •/.Lsm  0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.90 Lm/Lt = 0.88 Lc/Lt -  0.11 •/.Lv 11.72
Om/F = 5.13 Lv/Lt = 0.12 Lc/Ls = #OrV/0! LmLvLs •/.L s 0.00
O p/0  = 0.00 Ls/Lt = 0.00 ■/.Lm 88.28 100.00
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Unit:
Sample: ^
Total pts. NC 
Total pts. NC
Qm
K.-feIdspar
plagioclase
mica
heaw  min
Duzel
DP-17
-C E
Dale: 04/16/2000
Analvst: RCN
494 NC framcs^ork = 414 NC lithic =
500 Total fiam euork = 420 NC CE lithic =
Counts Percent Counts
198 47.83 carb intra
6 1.45 sili intra
48 11.59 matrix 48
4 0.97 cement 26
2 04 8 pseudomatrix 0
162
168
matrix (Dickinson I 74
Percent
0.00
0.00
9.72
5.26
0.00
1498
62
1)
2 )
3)
4)
5)
6)
7)
8 )
9)
10) 
III 
12)
13)
14)
15)
16)
17)
18)
19)
20 ) 
21 )
Lithic Grain Tvpc Counts
Lmt
Lvmt
134
28
Carbonate Lithic Fragments Subtotal
Lsce
162
6
^ ■ L i  w / o  L c
82.72
17.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
100.00
Subtotal
w ;  L c  
79.76 
16.67 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
000  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
96.43 
3.57 
0.00 
0.00
Counts %Lt w/oLc Counts %Lt w/Lc
Op = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Lv = 28 17.28 Qp = 0 0.00 Lv = 28 16.67
Ls = 0 0.00 Lvm = 28 17.28 Ls = 0 0.00
Lm= 134 82.72 Lsm = 0 0.00 Lm = 134 79.76
Total 162 100.00 28 17.28 Lc = 6 3.70
168 100.13
OFL QmFLt QmPK QpLvLs QpLvmLsm
o/oO 47.83 % 0m 47.83 %(3m 78.57 %Qp 0.00 %Qp 0.00
%F 13.04 %F 13.04 •/.P  19.05 •/oLv 100.00 %Lvm 100.00
%L 39.13 %Lt 39.13 %K 2.38 %Ls 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.89 Lm/Lt = 0.83 Lc/Lt = 0.15 %Lv 17.28
Om/F = 3.67 Lv/Lt = 0.17 Lc/Ls =  #DlV/0! LmLvLs •/•Ls 0.00
Op/Q = 0.00 Ls/Lt = 0.00 %Lm 82.72 100.00
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Unit:
Sample. ____
l olai pis. NC = 
Total pts. NC <
Qm
K-fcldspar
plagioclase
mica
heaw- min
Duzel
DP-18
Date: 04/16/2000
Analv-st: RCN
497 NC framework = 416 NC lithic =
500 Total framework - 419 NC + CE lithic =
Counts Percent Counts
213 51.20 carb intra
5 1.20 sili intra
42 10.10 matrix 48
3 0.72 cement 26
4 0.96 pseudomatrix 0
I) 
21
3)
4)
5)
6)
7)
8)
9)
10)
II) 
12)
13)
14)
15)
16)
17)
18)
19)
20) 
21)
Lmt
L\m t
Lithic Grain Type
m atrix t Dickmson)
Counts
123
33
Carbonate Lithic Fragments Subtotal
Lsce
156
3
74
^ ■ L l  w / o  Lc
78.85
21.15
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
100.00
156
159
Percent
0.00
0.00
9.66
5.23
0.00
14.89
% L i  w 7  L c  
77.36 
20.75 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
98.11 
1.89 
0.00 
0.00
Subtotal
Counts %Lt w/oLc Counts •/oLt w/Lc
Qp = 0 0.00 Counts •/4Lt w/oLc Qp = 0 0.00
Lv = 33 21.15 Op = 0 0.00 Lv = 33 20.75
Ls = 0 0.00 Lvm - 33 21.15 Ls = 0 0.00
Lm= 123 78.85 Lsm = 0 0.00 Lm = 123 77.36
Total 156 100.00 33 21.15 Lc = 3 1.92
159 100.04
QFL QmFLt QmPK QpLvLs QpLvmLsm
% o 51.20 %Qm 51.20 % 0m 81.92 •/•Qp 0.00 %Qp 0.00
%F 11.30 %F 11.30 %P 16.15 •/oLv 100.00 %Lvm 100.00
%L 37.50 %Lt 37.50 %K 1.92 %Ls 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.89 Lm/Lt = 0.79 Lc/Lt = 0.08 •/.L v 21.15
Qm/F = 4.53 Lv/Lt = 0.21 Lc/Ls = #DIV/0! LmLvLs •/.L s 0.00
Op/Q = 0.00 Ls/Lt = 0.00 */«Lm 78.85 100.00
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Unit: Duzel Date: 04/16/2000
Sample: DP-19 Analvst RCN
Total pts. NC = 494 NC framework = 371 NC lithic = 173
Total pts. NC + CE - 500 Total framework = 377 NC CE lithic = 179
Counts Percent Counts Percent
Om 156 42.05 carb intra 0.00
K-lcldspar 4 108 sill intra 0.00
plagioclase 38 10.24 matn.x 75 15.18
mica 4 1.08 cement 38 7.69
hcavT min 6 1.62 pseudomatrix 0 0.00
matrix (Dickinson) 113 22.87
Lithic Grain Tvpc Counts W/O Lc •^Lt #/ Lc
1) Lmt 131 75.72 73.18
2) Lvmt 42 24.28 23 46
3) 0.00 000
4) 0.00 0.00
51 0.00 0.00
61 0.00 0.00
71 0.00 0.00
8) 0.00 0.00
91 0.00 0.00
10) 0.00 0.00
111 0.00 0.00
121 0.00 0.00
131 0.00 0.00
14) 0.00 0.00
151 0.00 0.00
16) 0.00 0.00
171 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 173 100.00 96.65
19) Lscc 6 3.35
20) 0.00
21) 0.00
Subtotal 6
Counts %Lt w/oLc Counts %Lt w/Lc
Op = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Lv = 42 24.28 Q p =  0 0 00 Lv = 42 23.46
Ls = 0 0.00 Lvm = 42 24.28 Ls = 0 0.00
Lm= 131 75.72 Lsm = 0 0.00 Lm = 131 73.18
Total 173 100.00 42 24.28 Lc = 6 3.47
179 100.12
QFL QmFLt QmPK QpLvLs (JpLvmLsm
% o 42.05 ®/o(>n 42.05 %Qm 78.79 %Qp 0.00 •/oQp 0.00
%F 11.32 »/oF 11.32 ®/.P 19.19 "/.Lv 100.00 «/.Lvm 100.00
%L 4663 %Lt 46.63 %K 2.02 •/.L s 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 090 Lm/Lt = 0.76 Lc/Lt = 0 .13 "/.Lv 24.28
Q m /F  = 3.71 Lv/Lt = 0.24 Lc/Ls = «DIV/0! LmLvLs "/.Ls 0.00
O p /0  = 0.00 Ls/Lt = 0.00 %Lm 75.72 100.00
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Unit:
Sample:
Qm
K-feldspar
plagioclase
mica
hcavv min
1)
2) 
3) 
4t
5)
6)
7)
8) 
91 
10) 
III 
12)
13)
14)
15)
16)
17)
18)
19)
20) 
21)
Duzel Date: 04/16/2000
DP-20 Anais-st: RO<
C = 496 NC framework = 332 NC lithic =
C ^ C E  = 500 Total framework = 336 NC + CE lithic =
Counts Percent Counts
147 44.28 carb intra
6 1.81 sili intra
47 14.16 matrix 112
3 0.90 cement 47
2 0.60 pseudomatrix 0
matrix (Dickinson) 159
Lithic Grain Tspe Counts W.X #/o Lc
Lmt 104 78.79
Lvmt 28 21.21
0.00
0.00
0.00
0.00
0 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
Lscc
132
136
Percent
0.00
0.00
22.58 
9.48 
0.00
32.06
%Li ml Lc
76.47
20.59 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00
97.06 
2.94 
0.00 
0.00
Subtotal
Counts %Lt w/oLc Counts %Lt w/Lc
Op = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Lv = 28 21.21 Qp = 0 0.00 Lv = 28 20.59
Ls - 0 0.00 Lvm = 28 21.21 Ls = 0 0.00
Lm= 104 78.79 Lsm = 0 0.00 Lm = 104 76.47
Total 132 100.00 28 21.21 Lc = 4 3.03
136 100.09
OFL QmFLt QmPK. (JpLvLs QpLvmLsm
% o 44.28 %Qm 44.28 %Qm 73.50 %Qp 0.00 % 0 p 0.00
%F 15.96 %F 15.96 •/oP 23.50 •/.L v 100.00 %Lvm 100.00
%L 39.76 %Lt 39.76 •/.K 3.00 %Ls 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.89 Lm/Lt = 0.79 Lc/Lt = 0.10 •/.L v 21.21
Qm/T = 2.77 Lv/Lt = 0.21 Lc/Ls = *DlV/0! LmLvLs •/.L s 0.00
Op/Q = 0.00 Ls/Lt = 0.00 •/.Lm 78.79 100.00
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Unit: Duzcl Date: 04/16/2000
Sample: DP-21 Analvst: RCN
Total pts. NC = 496 NC fi-amcwork = 361 NC lithic = 152
Total pts. NC + CE - 500 Total fiamcwork = 365 NC + CE lithic = 156
Counts Percent Counts Percent
Om 167 46.26 carb intra 000
K-feldspar 4 1.11 sili intra 0.00
plagioclase 38 10.53 matrix 88 17 74
mica 4 1.11 cement 38 7.66
hcav> min 5 1.39 pscudomatrLx 0 0.00
matrix (Dickinson ) 126 25.40
Lithic Grain Tvpc Counts f w i o  L c ^ « L i  L c
1) Lmt 119 78.29 76.28
2) Lvml 33 21.71 21.15
3) 0.00 0.00
4) 0.00 0.00
5) 0.00 0.00
6) 0.00 0.00
7) 0.00 0.00
8) 0.00 000
9) 0.00 0.00
10) 0.00 0.00
111 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16, 0.00 0.00
17) 0.00 0.00
IS) 0.00 0.00
Carbonate Lithic Fragments Subtotal 152 100.00 97.44
19) Lscc 4 2.56
20) 0.00
21) 0.00
Subtotal 4
Counts %Lt w/oLc Counts %Lt w/Lc
O p = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Lv = 33 21.71 Q p =  0 0.00 Lv = 33 21.15
Ls = 0 0.00 Lvm = 33 21.71 Ls = 0 0.00
L m - 119 78.29 Lsm = 0 0.00 Lm = 119 76.28
Total 152 100.00 33 21.71 Lc = 4 2.63
156 100.07
QFL (JmFLt QmPK (JpLvLs (^Lvm Lsm
% o 46.26 %Qm 46.26 '/oQm  79.90 %Qp 0.00 %Qp 0.00
%F 11.63 %F 11.63 %P 18.18 •/.L v 100.00 •/.Lvm  100.00
%L 42.11 %Lt 42.11 1.91 */.Ls 0.00 •/oLsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.90 Lm/Lt = 0.78 Lc/L l = 0.10 •/.L v 21.71
Qm/F = 3.98 Lv/Lt = 0.22 Lc/Ls = #OrV/0! LmLvLs %Ls 0.00
Q p/0  = 0.00 Ls/Lt = 0.00 %Lm 78.29 100.00
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Unit: Duzcl Date: 04/16/2000
Sample: DP-1 Anals-st; RCN
Total pts. NC = 488 NC framework = 256 NC lithic = 64
Total pts. NC + C E - 500 Total framework = 268 NC + CE lithic = 76
Counts Percent Counts Percent
Qm 136 53.13 carb intra 0.00
K.-feIdspar 6 2.34 sili intra 0.00
plagiocla.sc 50 19.53 matrix 30 6.15
mica 32 12.50 cement 152 31.15
heav\ min 2 0.78 pscudomatrLx 16 3.28
matrix (Dickinson I 198 40.57
Lithic Grain Tvpc Counts %Lt w/o Lc %Lt w/ Lc
1)
2)
3)
4)
5)
6 ) 
7, 
81
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
Lmt = Metamorphic Tcctonile 
Lvtnt -  Volcanic fragment
Lss
58
6
90.63
9.38
0.00
0.00
0.00
0.00
0.00
000
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
76.32 
7.89 
0 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00
19)
20) 
21)
Carbonate Lithic Fragments 
Lscc = Carbonate extrabosinal
Subtotal 64
12
100.00 84.21
15.79
0.00
0.00
Subtotal 12
Counts %Lt w/oLc Counts %Lt w/Lc
Op = 0 0.00 Counts %Lt w/oLc Op = 0 0.00
L\ = 6 9.38 Qp = 0 0.00 Lv = 6 7.89
Ls = 0 0.00 Lvm = 6 9.38 Ls = 0 0.00
Lm= 58 90.63 Lsm = 0 0.00 Lm = 58 76.32
Total 64 100.00 6 9.38 Lc = 12 18.75
76 102.96
OR. QmFLt QmPK (JpLvLs QpLvmLsm
% o 53.13 %Qm 53.13 •/4Qm 70.83 % Qp 0.00 %Qp 0.00
%F 21.88 %F 21.88 •/.P 26.04 %Lv 100.00 %Lvm 100.00
%L 25.00 %Lt 25.00 %K 3.13 %Ls 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.89 Lm/Lt = 0.91 Lc/Lt = 0.48 •/.L v 9.38
(Jm/F = 2.43 Lv/Lt = 0.09 Lc/Ls = #DrV/0! LmLvLs •/.L s 0.00
Q p/0  = 0.00 Ls/Lt = 0.00 •/.Lm 90.63 100.00
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Unit: Duzcl Date: 04/16/2000
Sample: DP-2 Analvst; RCN
Total pts. NC = 490 NC framcMork = 296 NC lithic = 48
Total pts. NC + CE = 500 Total framework = 306 NC + CE lithic = 58
Counts Percent Counts Percent
Qm 164 55.41 carb intra 0 00
k-lcldspar 4 1.35 silt intra 0.00
plagioclasc 80 27.03 m atnx 20 4.08
mica 15 5.07 cement 145 29.59
heax'V’ min 0 0.00 pseudomatrix 14 2.86
m atnx (Dickinson ) 179 36.53
Lithic Grain Tvpc Counts ••Li woLc %Lï m/ Lc
1) Lmt 40 83.33 68.97
2) Lvmt 8 16.67 13.79
3) Lss 0.00 0.00
4 , 0.00 0.00
5) 0.00 0.00
6) 0.00 0.00
7) 0.00 0.00
8) 0.00 0.00
9) 0.00 0.00
10) 0.00 0.00
11) 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16) 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 48 100.00 82.76
19) Lscc 10 17.34
20) 0.00
21) 0.00
Subtotal 10
Counts */aLl w/oLc Counts •/•L t w/Lc
Op = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Lv = 8 16.67 Op = 0 0.00 Lv = 8 13.79
Ls = 0 0.00 Lvm = 8 16.67 U  = 0 0.00
Lm= 40 83.33 Lsm = 0 0.00 Lm = 40 68.97
Total 48 100.00 8 16.67 Lc = 10 20.83
58 103.59
QFL QmFLt QmPK (JpLvLs C^LvmLsm
%Q 55 41 ®/ûC^ 55.41 •/•Qm 66.13 •/•Qp 0.00 %Qp 0.00
%F 28.38 %F 28.38 •/oP 32.26 •/oLv 100.00 %Lvm 100.00
%L 16.22 %Lt 16.22 %K 1.61 •/iL s 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.95 Lm/Lt = 0.83 Lc/Lt = 0.62 •/qLv 16.67
Dm/F = 1.95 Lv/U = 0.17 Lc/Ls = «D1V/0! LmLvLs %Ls 0.00
Op/Q = 0.00 Ls/Lt = 0.00 •/.Lm 83.33 100.00
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Unit: Duzcl Dale: 04/16/2000
Sample; DP-3 Analvst: RCN
Total pts. NC = 492 NC framework = 304 NC lithic = 50
Total pts. NC CE = 500 Total framework = 312 NC + CE lithic = 58
Counts Percent Counts Percent
Qm 166 54.61 carb intra 0.00
K-teldspar 4 1.32 sili intra 0.00
plagioclasc 84 27.63 m atnx 25 5.08
mica 24 7 89 cement 128 26.02
hcaw- mm 0 0.00 pseudomatrix II 2.24
matrix (Dickinson) 164 33.33
Lithic Grain Tvpc Counts w/o Lc *«Lt w/ Lc
1) Lmt 42 84.00 72.41
21 Lvmt 8 16.00 13.79
3) Lss 0.00 0.00
4) 0.00 0.00
5) 0 0 0 0.00
6) 0.00 0.00
7) 0.00 0.00
8) 0.00 0.00
9) 0.00 0.00
10) 0.00 0.00
III 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14, 0.00 0.00
15) 0.00 0.00
16) 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 50 100.00 86.21
19) Lscc 8 13.79
20) 0.00
21) 0.00
Subtotal 8
Counts %Lt w/oLc Cotmts %Lt w/Lc
Qp = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Lv = 8 16.00 Q p =  0 0.00 Lv = 8 13.79
Ls - 0 0.00 Lvm = 8 16.00 Ls = 0 0.00
Lm= 42 84.00 Lsm = 0 0.00 Lm = 42 ■»2.4I
Total 50 100 00 8 16.00 Lscc = 8 16.00
QFL QmPLi QmPK.
58
QpLvLs
102.21
QpLvmLsm
%Q 54.61 %Qm 54.61 %Qm 65.35 %Qp 0.00 % 0p 0.00
%F 28.95 %F 28.95 %P 33.07 %Lv 100.00 %Lvm 100.00
%L 16.45 %Lt 16.45 %K 1.57 %Ls 0.00 %Lsm 0.00
tals 100.00 100.00 100.00 100.00 100.00
P/F = 0.95 Lm/Lt = 0.84 Lc/Lt = 0.49 •/.L v 16.00
Qm/F = 1.89 Lv/Lt = 0.16 Lc/Ls = #DlV/0! LmLvLs •/.L s 0.00
Qp/Q = 0.00 Ls/Lt = 0.00 •/.Lm 84.00 100.00
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Duzcl
DP-4
Unit:
Sample:
Total pts. NC =
Total pts. NC CE =
Om
K.-feldspar 
plagioclasc 
mica
hcavt mm
Date: 04/16/2000
Analsxt: RCN
481 NC &amcwork = 235 NC lithic =
500 Total framework = 254 NC -r CE lithic =
Counts Percent Counts
145 61.70 carb intra
3 1.28 sili intra
43 18.30 matrix 27
30 12.77 cement 167
4 1.70 pseudomatrix 18
44
63
m atnx (Dickinson) 212
Percent
0.00
0.00
5.61
34.72
3.74
44.07
I) Lmt 40 90.91 63.49
2) Lvmt 4 9.09 6.35
3) Lss 0.00 0.00
41 0.00 0.00
5) 0.00 0.00
6 | 0.00 0.00
7) 0.00 0.00
8) O.UÜ 0.00
9) 0.00 0.00
10) 0.00 0.00
II) 0 0 0 0.00
12) 0.00 0.00
13l 0.00 0.00
14) 0.00 0.00
15) 0.00 000
16) 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 44 100.00 69.84
19) Lsce 19 30.16
20) 0.00
21) 0.00
Subtotal 19
Counts %Lt w/oLc Counts %Lt w/Lc
Op = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Lc = 4 9.09 O p =  0 0.00 Lv = 4 6.35
Ls = 0 0.00 Lvm = 4 9.09 Ls = 0 0.00
Lm= 40 90.91 Lsm = 0 0.00 Lm = 40 63.49
Total 44 100.00 4 9.09 Lc = 19 43.18
63 113.02
QFL QraFU QmPK. QpLvLs QpLvmLsm
% 0 61.70 61.70 •/•Qm 75.92 •/•Qp 0.00 •/•Qp 0.00
%F 19.57 %F 19.57 •/.P 22.51 %Lv 100.00 %Lvm 100.00
%L 18.72 •/oU 18.72 1.57 %Ls 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.93 Lm/Lt = 0.91 Lc/Lt = 1.01 •/oLv 9.09
Om/F = 3.15 Lv/Lt = 0.09 Lc/Ls = #DlV/0! LmLvLs •/•Ls 0.00
Qp/0= 0.00 Ls/Lt = 0.00 ■/.Lm 90.91 100.00
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Unit: Duzcl Date: 04/16/3000
Sample. DP-5 Analvst: RCnd
Total pts NC = 492 NC framework = 265 NC lithic = 46
Total pts. NC -  CE = 500 Total framework = 273 NC + CE lithic = 54
Counts Percent Counts Percent
Qm 152 57.36 carb intra 0.00
K.-feIdspar 4 1.51 sili intra 000
plagioclasc 63 23.77 matrix 30 6.10
mica 24 9.06 cement 148 30.08
heav\ min 5 1.89 pseudomatrix 20 4.07
matrix (Dickinson) 198 40.24
Lithic Grain Tspc Counts w / o  L c W / L c
I) Lmt 43 93.48 79.63
2) Lvmt 3 6.52 5.56
3i Lss 0.00 0.00
4> 0.00 0.00
5) 0 0 0 0.00
6) 0.00 0.00
7) 0.00 0.00
8) 0.00 0.00
9» 0.00 0.00
10» 0.00 0.00
II) 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16) 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 46 100.00 85.19
19) Lscc 8 14.81
20) 0.00
21 I 0.00
Subtotal 8
Counts %Lt w/oLc Counts %Ll w/Lc
Qp = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Lv = 3 6.52 Qp= 0 0.00 Lv = 3 5.56
L s - 0 0.00 Lvm = 3 6.52 Ls = 0 0.00
Lm= 43 93.48 Lsm = 0 0.00 Lm = 43 79.63
Total 46 100.00 3 6.52 Lc = 8 17.39
54 102.58
QFL QmFLt (JmPK QpLvLs QpLvmLsm
% o 57.36 %<3m 57.36 %Qm 69.41 %Qp 0.00 •/•Qp 0.00
%F 25.28 %F 25.28 %P 28.77 •/.L v 100.00 %Lvm 100.00
%L 17.36 %Lt 17.36 V .K 1.83 % Ls 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.94 Lm/Lt = 0.93 Lc/Lt = 0.46 •/.L v 6.52
Qm/F = 2.27 Lv/Lt = 0.07 Lc/Ls = #DIV/0! LmLvLs % Ls 0.00
Op/O = 0.00 Ls/Lt = 0.00 %Lm 93.48 100.00
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
73
Unil; Duzcl Date: 04/16/2000
Sample: DP-6 Analvst: RCN
Total pts. NC = 492 NC framcuork = 274 NC lithic = 54
Total pts. NC + CE = 500 Total framework = 282 NC + CE lithic = 62
Counts Percent Counts Percent
Om 163 59.49 carb intra 0.00
k-leldspar 5 1.82 sill tntra 0.00
plagioclasc 52 18.98 matri.x 20 4.07
mica 33 12-04 cement 139 28.25
hca\-\ min 4 1.46 pseudomairix 22 4.47
matrix (Dickinson) 181 36.79
Lithic Grain Tvpc Counts w;o L c %Lt L c
1) Lmt 52 96.30 83.87
2 ) Lvmt 2 3.70 3.23
3» Lss 0.00 0.00
4) 0.00 0.00
5) 0.00 0.00
61 0.00 0.00
7) 0.00 0.00
8) 0.00 0.00
9i 0.00 0.00
10) 0.00 0.00
11) 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16) 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 54 100.00 87.10
19) Lsce 8 12.90
20) 0.00
21) 0.00
Subtotal 8
Counts %Lt w/oLc Counts %Lt w/Lc
Op = 0 0.00 Counts %Lt wr/oLc Qp = 0 0.00
Lv = 2 3.70 O p =  0  0 . 0 0 Lv = 2 3.23
Ls = Û 0.00 Lvm = 2  3.70 Ls = 0 0.00
Lm= 52 96.30 Lsm = 0 0.00 Lm = 52 83.87
Total 54 100.00 2 3.70 Lc = 8 14.81
62 101.91
QFL QmFLt QmPK QpLvLs QpLvmLsm
% o 5949 %Qm 59.49 %Qm 74.09 %<a> 0.00 %Qp 0.00
%F 20.80 V.F 20.80 %P 23.64 •/.L v 100.00 •/.Lvm  100.00
%L 19.71 %Lt 19.71 %K 2.27 •/.L s 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 091 Lm/Lt = 0.96 Lc/Lt = 0.41 •/.L v 3.70
Om/F = 2.86 Lv/Lt = 0.04 LtVLs = #DIV/0! LmLvLs •/.L s 0.00
Qp/Q = 0.00 Ls/Lt = 0.00 % Lm 96.30 100.00
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Unit: Duzcl Date: 04/16/2000
Sample: DP-7 Analvst; RCN
Total pts. NC = 491 NC framework = 281 NC lithie = 46
Total pis. NC + CE = 500 Total frameuork = 290 NC + CE lithic = 55
Counts Percent Counts Percent
Om 140 49.82 carb intra 0.00
K-fcldspar 8 2.85 Sili intra 0.00
plagioclasc 87 30.96 matrix 30 6.11
mica 28 9.96 cement 134 27.29
hca\> min 6 2.14 pseudomatrix 12 2.44
matrix (Dickinson) 176 35.85
Lithic Grain Tvpc Counts w / o  L c * 4 . 1  w /  L c
1) Lmt 32 69.57 58.18
2) Lvmt 14 30.43 25.45
3) Lss 0.00 0.00
4) 0.00 0.00
5) 0.00 0.00
6) 0.00 0.00
7) 0.00 0.00
8) 0.00 0.00
9) 0.00 0.00
10) 0.00 0.00
11) 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0 0 0
16) 0.00 0.00
17) 0.00 0.00
18) 0 0 0 0.00
Carbonate Lithic Fragments Subtotal 46 100.00 83.64
19) Lsce 9 16.36
20) 0.00
21) 0.00
Subtotal 9
Counts %Lt w/oLc Counts %Lt w/Lc
Op = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
L v  = 14 30.43 ()p = 0 0.00 Lv = 14 25.45
Ls = 0 0.00 Lvm = 14 30.43 Ls = 0 0.00
Lm= 32 69.57 Lsm = 0 0.00 Lm = 32 58.18
Total 46 100.00 14 30.43 Lc = 9 19.57
55 103.20
QFL (JmFLt QmPK QpLvLs (JpLvmLsm
%Q 49.82 •4Qm 49.82 %Qro 59.57 %Qp 0.00 %Qp 0.00
%F 33.81 %F 33.81 %P 37.02 %Lv 100.00 •/.Lvm  100.00
%L 16.37 %Lt 16.37 %K 3.40 %Ls 0.00 •/iLsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.92 Lm/Lt = 0.70 Lc/Lt = 0.55 •/.L v 30.43
Om/F = 1.47 Lv/Lt = 0.30 Lc/Ls = #DrV/0! LmLvLs •/.L s 0.00
0 p /0  = 0.00 Ls/Lt = 0.00 •/.Lm 69.57 100 00
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Unit; Ouzel Date: 04/16/2000
Sample; DP-8 Analvst; RCN
Total pts. NC = 490 NC framework = 268 NC lithic = 42
Total pts NC -  CE = 500 Total framework = 278 NC -*- CE lithic = 52
Counts Percent Counts Percent
Qm 130 48.51 carb intra 0.00
k-leldspar 22 8.21 sill intra 0.00
plagioclasc 74 27.61 matrix 36 7.35
mica 32 11.94 cement 66 13.47
heavy min 8 2.99 pscudomatrLx 80 16.33
matrix (Dickinson) 182 37.14
Lithic Grain Tvpc Counts *^i */o Lc •4.1 w/U
II Lmt 32 76.19 61.54
2) Lvmt 10 23.81 19.23
3l Lss 0.00 0.00
41 0.00 0.00
5) 0.00 0.00
6) 0.00 0.00
7) 0.00 0.00
8) 0.00 0.00
9) 0.00 0.00
101 0.00 0.00
III 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16) 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 42 100.00 80.77
19) Lsce 10 19.23
20) 0.00
21) 0.00
Subtotal 10
Counts %Lt w/oLc Counts %Lt w/Lc
Op = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Lv = 10 23.81 Qp = 0 0.00 Lv = 10 19.23
Ls = 0 0.00 Lvm = 10 23.81 Ls = 0 0 0 0
Lm= 32 76.19 Lsm = 0 0.(X) Lm = 32 61.54
Total 42 100.00 10 23.81 Lc = 10 23.81
52 104.58
QFL QmFU QmPK (JpLvLs QpLvmLsm
%Q 48.51 %Qm 48.51 %Qm 57.52 %Qp 0.00 %Qp 0.00
%F 35.82 %F 35.82 %P 32.74 %Lv 100.00 VoLvm 100.00
%L 15.67 % U 15.67 % K  9.73 %Ls 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.77 Lm/Lt = 0.76 Lc/Lt = 0.64 %Lv 23.81
Qm/F = 1.35 Lv/Lt = 0.24 Lc/Ls = #DIV/0! LmLvLs •/.L s 0.00
Qp/Q = 0.00 Ls/Lt = 0.00 %Lm 76.19 100.00
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
76
Unit; Duzcl Date: 04/16/2000
Sample: DP-9 Analyst: RCN
Total pis. NC = 495 NC framework = 309 NC lithic = 81
Total pts. NC + CE = 500 Total framework = 314 NC ^  CE lithic = 86
Counts Percent Counts Percent
Qm 180 58.25 carb intra 0.00
K-fcldspar 6 1.94 sill intra 0 00
plagioclasc 42 13.59 matrix 38 7.68
mica 7 2.27 cement 51 10.30
heavy min 3 0.97 pseudomatrix 87 17.58
matrix (Dickinson) 176 35.56
Lithic Grain Tvpc Counts w / o  Lc w /  L c
11 Lmt 38 46.91 44.19
2) Lvmt 43 53.09 50.00
3) Lss 000 0 00
4) 0.00 0.00
5) 0.00 0.00
61 0.00 0.00
7) 0.00 0.00
8) 0.00 0.00
91 0.00 0.00
10) 0.00 0.00
11) 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16) 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 81 100.00 94.19
19) Lscc 5 5.81
20) 0.00
21) 0.00
Subtotal 5
Counts */oLt w/oLc Counts %Lt w/Lc
Qp = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Lv = 43 53.09 Q p =  0 0.00 Lv = 43 50.00
Ls = 0 0.00 Lvm = 43 53.09 Ls = 0 0.00
Lm= 38 46.91 Lsm = 0 0.00 Lm = 38 44.19
Total 81 100.00 43 53.09 Lc = 5 6.17
86 100.36
QFL QmFLt (JmPK QpLvLs QpLvmLsm
%Q 58.25 %Qm 58.25 %Qm 78.95 %Qp 0.00 %Qp 0.00
%F 15.53 %F 15.53 %P 18.42 %Lv 100.00 •/oLvm 100.00
%L 26.21 %Lt 26.21 %K. 2.63 •/.L s 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.88 Lm/Lt = 0.47 Lc/Lt = 0 .19 %Lv 53.09
Qm/F = 3.75 Lv/Lt = 0.53 Lc/Ls = #DIV/0! LmLvLs •/.L s 0.00
Op/Q = 0.00 Ls/Lt = 0.00 %Lm 46.91 100.00
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Unit: Duzcl Date: 04/16/2000
Sample: D P-10 Analvst: RCN
Total pts. NC = 490 NC framework = 305 NC lithic = 91
Total pts. NC * CE = 500 Total framework = 315 NC CE lithic = 101
Counts Percent Counts Percent
Qm 169 55.41 carbm tra 0.00
K-feldspar 3 0.98 sili intra 0.00
plagioclasc 42 13.77 matrix 40 8.16
mica 20 6.56 cement 38 7.76
hcav\ min 4 1.31 pseudomatrix 83 16.94
m atnx (Dickinson) 161 32.86
Lithic Grain Tvpc Counts W/O Lc • J-t w/ Lc
11 Lmt 43 4 72 5 42.57
2) Lvmt 48 52.75 47.52
3) Lss 0.00 0.00
4» 0.00 0.00
5) 0.00 0.00
6) 0.00 0.00
7) 0.00 0.00
8) 0.00 0.00
9) 0.00 0.00
10) 0.00 0.00
III 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16) 0.00 0.00
17) 0 0 0 0.00
!?> 0.00 0.00
Carbonate Lithic Fragments Subtotal 91 100.00 90.10
19) Lscc 10 9.90
20) 0.00
21) 0.00
Subtotal 10
Counts %Ll w/oLc Counts •/•L t w/Lc
Q p  = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Lv = 48 52.75 <5p = 0 0.00 Lv = 48 47.52
Ls = 0 0.00 Lvm = 48 52.75 Ls - ■ 0 0.00
Lm= 43 47.25 Lsm = 0 0.00 Lm = 43 42.57
Total 91 100.00 48 52.75 Lc = 10 10.99
101 101.09
QFL QmFLt QmPK QpLvLs (QpLvmLsm
% o 55.41 %Qm 55.41 %Qm 78.97 %Qp 0.00 % Q p  0.00
%F 14,75 %F 14.75 %P 19.63 %Lv 100.00 •/•Lvm  100.00
%L 29.84 %Lt 29.84 V.K 1.40 •/.L s 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.93 Lm/Lt = 0.47 Lc/Lt = 0.34 •/.L v 52.75
Qm/F = 3.76 Lv/Lt = 0.53 Lc/Ls = #DIV/0! LmLvLs •/.L s 0.00
Q p/0  = 0.00 Ls/Lt = 0.00 •/•Lm 47.25 100.00
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Unit; Duzcl Date: (M/16/2000
Sample: D P-11 Analyst: R(3J
Total pts. NC = 487 NC framework = 305 NC lithic = 79
Total pts. NC CE = 500 Total framework = 318 NC + CE lithic = 92
Counts Percent Counts Percent
Om 194 63 61 carb intra 0.00
K-leldspar 6 1.97 sili intra 0.00
plagioclasc 26 8.52 m atnx 46 9.45
mica 5 1.64 cement 28 5.75
heavy min 2 0.66 pscudomatrix 101 20.74
m atnx (Dickinson) 175 35.93
Lithic Grain Tvpc Counts ^ • L t  w/o L c ' Ü L l  » / U
I) Lmt 40 50.63 43.48
21 Lvmt 39 49.37 42.39
3l Lss 0.00 0.00
4) 0.00 0.00
5) 0.00 0.00
61 0.00 000
7) 0.00 0.00
8) 0.00 0.00
9) 0.00 0.00
10) 0.00 0.00
11) 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16) 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 79 100.00 85.87
19) Lsce 13 14.13
20) 0.00
21) 0.00
Subtotal 13
Counts %Lt w/oLc Counts % U  w/Lc
Op = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Lv = 39 49.37 Qp = 0 0.00 Lv = 39 42.39
Ls = 0 0.00 Lvm = 39 49.37 Ls = 0 0.00
Lm= 40 50.63 Lsm = 0 0.00 Lm = 40 43.48
Total 79 100.00 39 49.37 Lc = 13 16.46
92 102.33
QFL QmFU QmPK <3pLvLs QpLvmLsm
v«o 63.61 %Qm 63.61 %Qm 85.84 %Qp 0.00 %Qp 0.00
%F 10.49 %F 10.49 •/.P 11.50 %Lv 100.00 */4Lvm 100.00
%L 25.90 %Lt 25.90 •/,K 2.65 •/.L s 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.81 Lm/Lt = 0,51 Lc/Lt = 0.50 •/.L v 49.37
Qm/F = 6.06 Lv/U  = 0.49 Lc/Ls = #DlV/0! LmLvLs %Ls 0.00
Qp/Q = 0.00 Ls/Lt = 0.00 •/.L ffl 50.63 100.00
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Unit: Ouzel Date: 04/16/2000
Sample: D P-12 Analvst; RCN
Total pts. NC = 495 NC framework = 284 NC lithic = 62
Total pts. NC + CE = 500 Total framework = 289 NC + CE lithic = 67
Counts Percent Counts Percent
Qra 174 61.27 carb intra 0.00
k-fcldspar 4 1.41 sili intra 0.00
plagioclasc 44 15.49 matrix 30 6.06
mica 14 4.93 cement 97 19.60
heavy min 3 1.06 pseudotnatrix 67 13.54
matrix (Dickinson ) 194 39.19
Lithic Grain Tvdc Counts w/o Lc "»4.I w/ U
1) Lmt 49 79.03 73.13
2) Lvmt 13 20.97 19.40
3) Lss 0.00 0.00
4) 0.00 0.00
5) 0.00 0.00
61 0.00 0.00
71 0.00 0.00
8) 0.00 0.00
9» 0.00 0.00
10, 0.00 0.00
11) 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16) 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 62 100.00 92.54
19) Lscc 5 7.46
20) 0.00
21) 0.00
Subtotal 5
Counts %Lt w/oLc Counts %Lt w/Lc
Op = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Lv = 13 20.97 Q p=  0 0.00 Lv = 13 19.40
Ls = 0 0.00 Lvm = 13 20.97 Ls = 0 0.00
Lm= 49 79 03 Lsm = 0 0.00 Lm = 49 73.13
Total 62 100.00 13 20.97 Lc = 5 8.06
67 100.60
QFL QmFLt QmPK QpLvLs (QpLvmLsm
%Q 61.27 %Qm 61.27 %Qm 78.38 %Qp 0.00 %Qp 0.00
%F 16.90 %F 16.90 %P 19.82 •/.Lv 100.00 •/oLvm 100.00
%L 21.83 %Lt 21.83 %K 1.80 •/.L s 0.00 •ALsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.92 Lm/Lt = 0.79 Lc/Lt = 0.23 %Lv 20.97
Qm/F = 3.63 Lv/Lt = 0.21 Lc/Ls = #DIV/0! LmLvLs •/.L s 0.00
Op/Q = 0.00 Ls/Lt = 0.00 %Lm 79.03 100.00
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Unit; Duzel Dale: 04/16/2000
Sample: DP-13 Analvst: R ( »
Total pts NC = 495 NC framework = 265 NC lithic = 62
Total pts. NC -r CE = 500 Total fiamework = 270 NC + CE hthic = 67
Counts Percent Counts Percent
Qm 162 61.13 carb intra 0.00
K-fcldspar 3 113 sili intra 0.00
plagioclasc 38 14.34 matrix 27 5.45
mica 19 7 17 cement 96 19.39
heavy min 2 0.75 pscudomatrix 86 17.37
matrix (Dickinson ) 209 42.22
Lithic Grain Tvpe Counts SiLl w/ot-c ’iLt m/Lc
II Lmt 49 79.03 73.13
2) Lvmt 13 20.97 19.40
3) 0.00 0.00
41 0.00 0.00
5) 0.00 0.00
61 0.00 0.00
7| 0.00 0.00
8) 0.00 0.00
9) 0.00 0.00
lOl 0.00 0.00
II) 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16) 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 62 100.00 92.54
19) Lscc 5 7.46
20) 0.00
21) 0.00
Subtotal 5
Counts %Lt vv/oLc Counts %Lt w/Lc
Qp = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Lv = 13 20.97 Op = 0 0.00 Lv = 13 19.40
Ls = 0 0.00 Lvm = 13 20.97 Ls = 0 0.00
Lm= 49 79.03 Lsm = 0 0.00 Lm = 49 73.13
Total 62 100.00 13 20.97 Lc = 5 806
67 100.60
QFL (Jm FU  QmPK (3pLvLs QpLvmLsm
% Q 61.13 %Qm 61.13 %Qm 79.80 %Qp 0.00 0.00
%F 15.47 %F 15.47 %P  18.72 % Lv 100.00 %Lvm 100.00
%L 23.40 %Lt 23.40 %K 1.48 %Ls 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.93 Lm/Lt = 0.79 Lc/Lt = 0 .21 %Lv 20.97
Q m /F  = 3.95 Lv/Lt = 0.21 Lc/Ls = #DIV/0! LmLvLs •/.L s 0.00
Q p /Q - 0.00 Ls/Lt = 0.00 %Lm 79.03 100.00
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Duzcl
D P-1-4
Unit:
Sample:
Total pts. NC = 
Total pts NC CE
Om
K.-feldspar
plagioclasc
mica
heaw  min
Date 04/16/2000
Analsst: RCTSI
490 NC frameworlc = 286 NC lithic =
500 Total framework = 296 NC + CE lithic =
Counts Percent Counts
178 62.24 carb intra
5 1.75 sili mtra
46 16.08 matrix 33
14 4.90 cement 87
4 1.40 pscudomatrix 66
57
67
matrix (Dickinson) 186
Percent
0.(X)
000
6.73
17.76
13.47
37.96
1) Lmt 38 66.67 56.72
2) Lvmt 19 33.33 28.36
3) 0.00 0.00
4)
5)
0.00
0.00
0.00
0.00
6) 0.00 0.00
7i 0.00 0.00
8) 0.00 0.00
9) 0.00 0.00
10) 0.00 0.00
111 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16) 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 57 100.00 85.07
19) Lsce 10 14.93
20) 0.00
21) 0.00
Subtotal 10
Counts %Lt w/oLc Counts %Lt w/Lc
Qp = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Lv = 19 33.33 Qp= 0 0.00 Lv = 19 28.36
Ls = 0 0.00 Lvm -  19 33.33 Ls = 0 0.00
Lm= 38 66.67 Lsm = 0 0.00 Lm = 38 56.72
Total 57 100.00 19 33.33 Lc = 10 17.54
67 102.62
OFL QmFLt (3mPK QpLvLs (QpLvmLsm
% o 62.24 %(3m 62.24 %Qm 77 73 % 0p 0.00 %Qp 0.00
%F 17.83 %F 17.83 %P 20.09 •/.L v 100.00 % Lvm 100.00
%L 19.93 % U 19.93 % K 2.18 %Ls 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.90 Lm/Lt = 0.67 Lc/Lt = 0.50 •/.L v 33J3
Qm/F = 3.49 Lv/Lt = 0.33 Lc/Ls = #DlV/0! LmLvLs •/.L s 0.00
Qp/0 = 0 00 Ls/Lt = 0.00 "/.Lm 66.67 100.00
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
82
Duzcl
D P-15
Unit.
Sample:
Total pts. NC =
Total pts. NC ^ CE =
Om
K-lcldspar
plagioclasc
mica
hea\-\ mm
Date: 04/16/2000
Analvst: RCN
494 NC framesvork = 307 NC lithic =
500 Total framework = 313 NC + CE lithic =
Counts Percent Counts
193 62.87 carb intra
3 0.98 sili intra
38 12.38 matri.x 52
4 1.30 cement 39
2 0.65 pseudotnatrix 90
73
79
m atnx (Dickinson) 181
Percent
0.00
0.00
10.53
7.89
18.22
36.64
1 )
2»
3)
4)
5)
6 )
7)
8 )
9)
1 0 ) 
U) 
12 )
13)
14)
15)
16)
17)
18)
19)
2 0 ) 
2 1 )
Lithic Grain Tvpc Counts
Lmt
Lvmt
48
25
Carbonate Lithic Fragments Subtotal
Lscc
73
6
% ' 0  L c
65.75
34.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
100.00
i^Li Lc 
60.76 
31.65 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
92.41 
7.59 
0.00 
0.00
Subtotal
Counts %Lt w/oLc Counts %Lt w/Lc
Op = 0 0 0 0 Counts %Lt w/oLc Qp = 0 0.00
Lv = 25 34.25 Qp = 0 0.00 Lv = 25 31.65
Ls = 0 0.00 Lvm = 25 34.25 Ls = 0 0.00
Lm= 48 65.75 Lsm = 0 0.00 Lm = 48 60.76
Total 73 100.00 25 34.25 Lc = 6 8.22
79 100.62
OFL QmFLt <3mPK (JpLvLs <3pLvmLsm
% o 62.87 % 0m 62.87 %Qm 82.48 %Qp 0.00 %Qp 0.00
%F 13.36 %F 13.36 %P 16.24 */oLv 100.00 %Lvm 100.00
%L 23.78 %Lt 23.78 •/mK 1.28 %Ls 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.93 Lm/Lt = 0.66 Lc/Lt = 0.25 %Lv 34.25
Qm/F = 4.71 Lv/Lt = 0.34 Lc/Ls = #DlV/0! LmLvLs %Ls 0.00
Qp.O = 0.00 Ls/Lt = 0.00 %Lm 65.75 100.00
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Unit; Duzcl Date: 04/16/2000
Sample: DP-16 .Analvst: RCN
Total pts NC = 496 NC fi-amework = 298 NC lithic = 53
Total pts. NC + CE = 500 Total framework = 302 NC -t- CE lithic = 57
Counts Percent Counts Percent
Qm 205 68.79 carb intra 0.00
K-feldspar 4 1.34 sili mtra 0.00
plagioclasc 36 12.08 matrix 64 1290
mica 2 0.67 cement 36 7.26
hca\^ mm 4 1.34 pseudotnatrix 92 18.55
matrix (Dickinson) 192 38.71
Lithic Grain Tvpc Counts VoLl w'o tx » /lx
1) Lmt 36 67.92 63.16
2) Lvmt 17 32.08 29.82
3» 0.00 0.00
4> 0.00 0.00
5) 0.00 0.00
6) 0 0 0 0.00
7) 0.00 0.00
8) 0.00 0.00
91 0.00 0.00
10) 0.00 0.00
11) 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16» 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 53 100.00 92.98
19) Lsce 4 7.02
20) 0.00
21) 0.00
Subtotal 4
Counts %Lt w/oLc Counts %Lt w/Lc
Op = 0 0.00 Counts %Lt w./oLc Qp = 0 0.00
Lv = 17 32.08 Q p =  0 0.00 Lv = 17 29.82
Ls = 0 0.00 Lvm = 17 32.08 Ls = 0 0.00
Lm= 36 67.92 Lsm = 0 0.00 Lm = 36 63.16
Total 53 100.00 17 32.08 Lc = 4 7.55
57 100.53
OFL (JmFLt (JmPK (JpLvLs ()pLvmLsm
%Q 68.79 %Qm 68.79 % 0m  83.67 %Qp 0.00 •/•Q p 0.00
%F 13.42 %F 1342 %P 14.69 %Lv 100.00 •/.Lvm  100.00
%L 17.79 %Ll 17.79 %K 1.63 %Ls 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.90 Lm/Lt = 0.68 Lc/Lt = 0.22 •/.L v 32.08
Qm/F = 5.13 Lv/Lt = 0.32 Lc/Ls = #DIV/0! LmLvLs %Ls 0.00
Qp/Q = 0.00 Ls/Lt 0.00 •/.Lm 67.92 100.00
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Unit: Duzcl Date: 04/16/2000
Sample: D P-17 Analvst: RCN
Total pts. NC = 494 NC framework = 328 NC lithic = 76
Total pts. NC -r CE = 500 Total framework = 334 NC -r CE lithic = 82
Counts Percent Counts Percent
Om 198 60.37 carb intra 0.00
K-feldspar 6 1.83 sili intra 0.00
plagioclasc 48 14.63 matrix 48 9.72
mica 4 1.22 cement 26 5.26
hea\y mm 2 0.61 pseudomatrix 86 17.41
matrix ( Dickinson ) 160 32.39
Lithic Grain Tvipc Counts w/o Lc * w /  Lc
I) Lmt 48 63.16 58.54
2) Lvmt 28 36.84 34.15
5i 0.00 0.00
4) 0.00 0.00
5) 0.00 0.00
6) 0.00 0 0 0
7) 0.00 0.00
8) 0.00 0.00
9) 0 0 0 0.00
10) 0.00 0.00
111 0.00 0.00
12) 0 0 0 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16, 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 76 100.00 92.68
19) Lscc 6 7.32
20) 0 0 0
21) 0.00
Subtotal 6
Counts %Lt w/oLc Counts %Lt w/Lc
Op = 0 0.00 Counts %Lt w'/oLc Qp = 0 0.00
Lv = 28 36 84 Qp = 0 0.00 Lv = 28 34.15
Ls - 0 0.00 Lvm = 28 36.84 Ls = 0 0.00
Lm= 48 63.16 Lsm = 0 0.00 Lm = 48 58.54
Total 76 100.00 28 36.84 Lc = 6 7.89
82 100.58
QFL Q m FU  QmPK QpLvLs QpLvmLsm
%Q 60.37 %Qm 60.37 %Qm 78.57 %Qp 0.00 %Ci> 0.00
%F 16.46 %F 16.46 % P  19.05 %Lv 100.00 %Lvm 100.00
%L 23.17 % U 23.17 % K  2.38 %Ls 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P,T = 0.89 Lm/Lt = 0 63 U yU  =  0.26 •/.L v 36.84
Om/F = 3.67 Lv/Ll = 0.37 Lc/Ls = #DIV/0! LmLvLs •/.L s 0.00
Q p/0  = 0 0 0 Ls/Lt = 0.00 •/.Lm 63.16 100.00
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Unit; Duzcl Date; 04/16/2000
Sample; D P-18 Analvst; RCN
Total pts. NC = 497 NC framework = 330 NC lithic = 70
Total pts NC 1- CE = 500 Total framework = 333 NC + CE lithic = 73
Counts Percent Counts Percent
Qm 213 64.55 carb intra 0.00
K-feldspar 5 1.52 sili intra U.OO
plagioclasc 42 12.73 matri.x 48 9.66
mica 3 0.91 cement 26 5.23
hcasy min 4 1.21 pscudomatrix 86 17.30
matrix ( Dickinson ) 160 32.19
Lithic Grain Tvpc Counts N L r  w / o  L e SLi w/Ix
1) Lmt 37 52.86 50.68
2) Lvmt 33 47.14 45.21
31 0.00 0.00
4i 0.00 0.00
51 0.00 0.00
6 1 0 0 0 0.00
71 0.00 0.00
8) 0.00 0.00
9> 0.00 0.00
10) 0.00 0.00
II) 0.00 0.00
12) 0.00 0 0 0
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16) 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 70 100.00 95.89
19) Lscc 3 4.11
20) 0.00
21) 0.00
Subtotal 3
Counts %Lt w,'oLc Coimts %Lt w/Lc
Op = 0 0.00 Counts % U  w/oLc Qp = 0 0.00
Lv = 33 47.14 Qp = 0 0.00 Lv = 33 45.21
Ls = 0 0.00 Lvm = 33 47.14 Ls = 0 0.00
Lm= 37 52.86 Lsm = 0 0.00 Lm = 37 50.68
Total 70 100.00 33 47.14 Lc = 3 4.29
73 100.18
QFL Q mFU QmPK QpLvLs QpLvmLsm
% o 64.55 %Qm 64 55 %Qm 81.92 %Qp 0.00 •/•Q p 0.00
%F 14.24 %F 14.24 %P 16.15 •/.L v 100.00 •/.Lvm  100.00
% L 21.21 % U 21.21 %K 1.92 •/.L s 0.00 •/.Lsm  0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.89 Lm/Lt = 0.53 Lc/Lt = 0 .14 •/.L v 47.14
Om/F = 4.53 Lv/U = 0.47 Lc/Ls = #DIV/0! LmLvLs •ALs 0.00
Op/Q = 0.00 Ls/Lt = 0.00 %Lm 52.86 100.00
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Unit: Ouzel Date: (M/i&aooo
Sample: D P-19 Analvst: RCN
Total pts. NC = 494 NC framework = 289 NC lithic = 91
Total pts. NC + CE - 500 Total framework = 295 NC -i- CE lithic = 97
Counts Percent Counts Percent
Qm 156 53.98 carb intra 0.00
K-feldspar 4 1.38 sili intra 0 0 0
plagioclasc 38 13.15 matrix 75 15.18
mica 4 1.38 cement 38 7.69
heavy min 6 2.08 pscudomatrix 82 16.60
matrix (Dickinson) 195 39.47
Lithic Grain Tvpc Counts ^ a t .1  w/o L c w .' L c
I) Lmt 49 53.85 50.52
2) Lvmt 42 46.15 43.30
3) 000 0.00
4; 0.00 0.00
5) 0.00 0 0 0
6) 0 00 0 0 0
7) 0.00 0.00
81 0.00 0.00
9) 0.00 0.00
10) 0.00 0.00
11) 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16) 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 91 100.00 93.81
19) Lscc 6 6.19
20) 0.00
21) 0.00
Subtotal 6
Counts %Lt vv/oLc Counts %Lt w/Lc
Op = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Lv = 42 46.15 Qp = 0 0.00 Lv = 42 43.30
Ls = 0 0 00 Lvm = 42 46.15 Ls = 0 0.00
Lm= 49 53.85 Lsm =  0 0.00 Lm = 49 50.52
Total 91 100.00 42 46.15 Lc = 6 6.59
97 100.41
OFL ()mFLt QmPK QpLvLs QpLvmLsm
% o 53.98 %Qm 53.98 %Qm 78.79 %Qp 0.00 %Qp 0.00
%F 14.53 %F 14.53 %P 19.19 %Lv 100.00 %Lvm 100.00
%L 31.49 %U 31.49 % K  2.02 %Ls 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.90 Lm/Lt = 0.54 Lc/Lt = 0 .1 9 •/.L v 46.15
Qm/F = 3.71 Lv/Lt = 0.46 Lc/Ls = #DlV/0! LmLvLs •/.L s 0.00
Qp/Q = 0.00 L-s/Lt = 0.00 %Lm 53.85 100.00
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Unit; Duzcl Dale: C4/16/2000
Sample: DP-20 Analvst; R e -
Total pts. NC = 496 NC frame»nrk=- 265 NC lithic = 65
'  Total pts. NC + CE = 500 Total framework = 269 NC + CE lithic = 69
Counts Percent Counts Percent
Om 147 55 47 carb intra 0.00
K-feldspar 6 2.26 sili intra 0.00
plagioclasc 47 17.74 matrix 112 22.58
mica 3 1.13 cement 47 9.48
hea\y mm 2 0.75 pscudomatrix 67 13.51
matrix (Dickinson) 226 45.56
Lithic Grain Tvpc Counts w/o Lc ^ 1  u
II Lmt 37 56.92 53.62
2) Lsmt 28 43.08 40.58
3) 0.00 0 0 0
41 0 0 0 0.00
5) 0.00 0.00
6 | 0.00 0.00
7) 0.00 0.00
8) 0.00 0.00
9) 0.00 0.00
10) 0.00 0.00
III 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16) 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments SubioiaJ 65 100.00 94.20
19) Lscc 4 5.80
20) 0.00
21) 0.00
Subtotal 4
Counts %Lt w/oLc Counts %Lt w/Lc
Op = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Lv = 28 43.08 Qp = 0 0.00 Lv = 28 40.58
Ls = 0 0.00 Lvm = 28 43.08 Ls = 0 0.00
Lm= 37 56.92 Lsm = 0 0.00 Lm = 37 53.62
Total 65 100.00 28 43.08 Lc = 4 6.15
69 100.36
OFL QüiFLt QmPK QpLvLs QpLvmLsm
% o 55.47 %Qm 55.47 %Qm 73.50 •/•Qp 0.00 %Qp 0.00
%F 20.00 %F 20.00 «/.P 23.50 %Lv 100.00 %Lvto 100.00
%L 24.53 %Lt 24.53 %K 3.00 %Ls 0.00 %Lsm 0.00
Totals 100.00 100.00 100 00 100.00 100.00
P/F = 0.89 Lm/Lt = 0.57 Lc/Lt = 0 .1 6 %Lv 43.08
Om/F = 2.77 Lv/Lt = 0.43 Lc/Ls = #D[V/0! LmLvLs %Ls 0.00
Qp/Q = 0.00 Ls/Lt = 0.00 ■/•Lm 56.92 100.00
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Unit: Duzcl Date: 04/16/2000
Sample. DP-21 Analvst: RCN
Total pis. NC = 496 NC framewnrk = 285 NC lithic = 76
Total pts. NC * CE = 500 Total framcMork = 289 NC + CE lithic = 80
Counts Percent Counts Percent
Qm 167 58.60 carb intra 0.00
K-fcldspar 4 1.40 sili intra 0.00
plagioclasc 38 13.33 matrix 88 17.74
mica 4 1.40 cement 38 7.66
heavy mm 5 1.75 pscudomatrix 76 1532
matrix (Dickinson) 202 40.73
Lithic Grain Tvpc Counts SLt w/o Lc ?#L( w/ Lc
I) Lmt 43 56.58 53.75
21 Lvmt 33 43 42 41.25
3) 0.00 0.00
4) 0.00 0.00
5) 0.00 0.00
6i 0.00 0.00
7) 0.00 0.00
8i 0.00 0.00
9) 0.00 0.00
10) 0.00 0.00
II) 0.00 0.00
12) 0.00 0.00
13) 0.00 0.00
14) 0.00 0.00
15) 0.00 0.00
16) 0.00 0.00
17) 0.00 0.00
18) 0.00 0.00
Carbonate Lithic Fragments Subtotal 76 100.00 95.00
19) Lscc 4 5.00
20) 0.00
21) 0.00
Subtotal 4
Counts %Lt w/oLc Counts %Lt w/Lc
Qp = 0 0.00 Counts %Lt w/oLc Qp = 0 0.00
Lv = 33 43.42 Q p =  0 0.00 Lv = 33 41.25
Ls = 0 0.00 Lvm = 33 43.42 Ls - 0 0.00
Lm= 43 56.58 Lsm = 0 0.00 Lm = 43 53.75
Total 76 100 00 33 43-42 Lc = 4 5.26
80 100.26
QFL QmFLt QmPK. QpLvLs QpLvmLsm
% 0 58.60 %Qm 58.60 %Qm 79.90 %Qp 0.00 5kQp 0.00
%F 14.74 %F 14.74 % P  18.18 •/.L v 100.00 %Lvm 100.00
%L 26.67 */oLt 26.67 % K  1.91 •/.L s 0.00 %Lsm 0.00
Totals 100.00 100.00 100.00 100.00 100.00
P/F = 0.90 Lm/Lt = 0.57 Lc/Lt = 0 .15 •/.L v 43.42
Qm/F = 3.98 Lv/Lt = 0.43 Lc/Ls = #DrV/0! LmLvLs •/.L s 0.00
Qp/Q = 0.00 Ls/Lt = 0.00 •/.Lm 56.58 100.00
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Quaternary volcanic rocks (-6000 yr. B.P.) Catastrophic debris 
avalanche. Mount Shasta sector collapse.
Hombrook Fm.(Cretaceous(Coniacian to Maastrichtian)) - 
conglomerate, sandstone, mudstone, and shale.
Hombrook Fm.(Cretaceous(Middle Aibian)) - conglomerate facies.
Moffett Creek Fm.(Lower Devonian) - quartzolithic and volcaniclastic 
sandstone, siltstone, mudstone, and shale.
Duzel Phyllite (Lower Devonian) - quartzofeldspathic phyllite.
Schulmeyer Gulch melange (Lower to Middle Devonian) - mappable 
limestone blocks.
Schulmeyer Gulch melange (Lower to Middle Devonian) - melange 
consisting o f calcareous and noncalcareous phyllitic siltstone and shale, 
quartz arenite, chert, and limestone.
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